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LETTER OF TRANSMITTAL. 



Sir: I have the honor to transmit herewith the Seven- 
teenth Biennial Report of the Office of the State Engineer, 
covering the period December 1st, 1912, to November 30th, 1914, 

inclusive. 

Very respectfully, 

JOHN E. FIELD, 

State Engineer. 
To His Excellency, 

ELIAS M. AMMONS, 

Governor of Colorado. 
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FOREWORD 



STATE IRRIGATION SITUATION 

The irrigation situation in the State of Colorado at the pres 
ent time, to the casual observer, and to those who have gotten 
out of touch with conditions in the last two years, is little 
known. As compared with the activity of five or ten years ago, 
it is very quiet indeed, and on that account the casual observer 
concludes that irrigation development has ceased, and some, 
especially among the financial interests of the State, consider it 
as discredited. To those more closely in touch with the situa- 
tion, it is almost incomprehensible that the gentlemen who are 
supposed to have their fingers on the pulses of every branch of 
business in the State should have any such idea. Briefly, the 
situation is 

First. That speculation has been practically eliminated 
both in the development of projects and in the purchase of lands. 

Second. In the elimination of the speculator and the in- 
vestor who never really intended to move upon the land himself, 
a very considerable amount of land has been thrown upon the 
market, so that today one may obtain choice tracts for very rea- 
sonable figures — in my opinion, much less than their intrinsic 
value. 

Third. Those irrigation enterprises which had not been 
financed and had not reached the construction stage, one might 
say have been discarded for the present, perhaps wisely so, be- 
cause in almost every period when there was a large development 
in irrigation, construction has been several years ahead »of the 
necessities, with the result that they were not profitable to the 
originators. 

Fourth. On those projects which were under construc- 
tion or which had been financed, the efforts of the builders have 
been directed to putting the enterprise on a paying basis, ensur- 
ing i-evenue and payment of interest and maintenance. Many 
of the proje(*ts have been changed and only certain portions 
finished, the idea being to finish in units and settle each unit 
before another was undertaken. 

Fifth. On some projects having considerable merit, although 
not financed, reorganization has been attempted by making the 
development a mutual enterprise, eliminating the profit of the 
promoters and builders, and the cost, whatever it may be, to be 
distributed on the acreage basis equally, the owners of the land in 
control electing their own officers and directing their own work 
on new organization, paying the old organization the value of 
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the work actually accomplished, this of course including investi- 
gations and surveys. During the past two years the eifforts on 
old irrigation projects have been directed to increasing the ef- 
ficiency and where the actual experience has demonstrated that 
during dry years and dry periods the water supply has been in- 
sufficient in obtaining better water supplies. 

The San Luis Valley is illustrative of this last condition. 
The Mosca Irrigation District, using water from the San Luis 
Ditch and irrigating land in the vicinity of Mosca, has completed 
a reservoir on Beaver Creek, a tributary of the South Fork of the 
Rio Grande. Under ordinary conditions this district has an 
ample supply of water, but to perfect the supply this reservoir 
was constructed. The Rio Grande Canal, controlled by the 
Travellers' Insurance Company, has also constructed a reservoir 
— Santa Maria Lake — and has put the same in operation during 
1914. This canal has been in successful operation and the lands 
under it have grown successful crops for more than twenty years, 
but with the more intensite cultivation, the higher price of prod 
nets, the desirability of greater insurance in dry years justified 
the construction of this reservoir for supplemental supply. The 
Farmers' Union Canal irrigating lands in the San Luis Valley 
irrigation district, in the vicinity of the town of Center, had a 
very good water supply, but constructed the Rio Grande Reser 
voir near the headwaters of the Rio Grande River, for the pur- 
pose of affording a supplemental supply to the land. This res- 
ervoir is of such a character that it also gives a supplemental 
supply to the canal. 

One might say that we have passed beyond the promotion 
period or the period of initiating new enterprises, and that now 
we are in the period of completion and perfection. A great deal 
of work is going on all over the State along these lines, and while 
work is on a small scale in each case, in the aggregate it is very 
considerable, necessary and desirable. 

The period is also marked by another condition which is that 
there are not enough settlers on the land as yet and the per- 
centage of land irrigated under the new settlers is hardly suf 
ficient to pay the interest charges and maintenance. During the 
past year those in control of the various enterprises have real- 
ized this condition and are making extra effort to get settlement 
of a permanent character. The speculative element is dis- 
couraged and the non-resident holder is not considered desirable. 
The State, through its Land Board is cooperating along these 
lines and the sale of state lands in the irrigation districts Is 
generally only under condition that the purchaser enter the dis- 
trict and bear his portion of the interest and maintenance, and 
the Land Board has tried to place the land at such a figure that 
it would meet with ready sale and so would begin to contribute 
its legitimate proportion to the maintenance of the district. The 
districts, on the other hand, have generally agreed to not re- 
quire the purchasers to pay back assessments. This was neces- 
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sary because, in some ea£ies, the back assessments had accumu- 
lated to such an extent as to overshadow the value of the land. 
It is believed that this arrangement will be mutually beneficial 
and satisfactory and will lead to the more rapid settlement and 
cultivation of the state lands. The State Land Board has also 
reviewed the conditions on all of the Carey Act projects, and has 
cancelled those segregations and contracts where the same appear 
to be unwise under present conditions. One Carey Act project 
only has been completed, and this one, the Two Buttes, prom- 
ises to be a very considerable success, as far as the State and the 
settler are concerned. In this case the holders of the bonds have - 
cancelled the interest charges of several years and have made the 
payments much easier than the original contract called for. The 
result is that some 7000 acres have been put in cultivation and 
during the past year there was actually in successful crops about 
3500 acres. 

The season of 1913 was successful. The crops were perhaps 
somewhat above the average. The season of 1914 was one of the 
best that the State has ever enjoyed, due largely to the perfec- 
tion of the irrigation systems and, in part to the fact that the 
year 1914 was a year of abundant water supply. The year 1915 
promises to be fully as successful as 1914. At this writing 
nearly all of the reservoirs of the State are filled and there is a 
very considerable amount of water in all of the streams. So 
that even should 1915 prove to be a very dry season and should 
there be little snow in the mountains, there will be an adequate 
w^ater supply in nearly all sections of the State. The outlook at 
present, however, is that the supply will at least be normal for 
1915. The thing most needed at present is more real farmers, 
and I believe that these will come because, as I have stated, the 
prices now asked for land and water are, in my opinion, lower 
than their actual intrinsic value. The prices have gone as low 
as they will go, and there is a good prospect of a considerable 
advance in value in the next few years, and as soon as the 
European War is over and the present depression is ended. It 
is my belief that it is necessary to oflfer the settler a bonus for un- 
dertaking the development of new land, and it appears to me to 
be certain that at present prices, with the certainty of advance 
in a short time, the man who invests at this time, who goes on 
the land himself and improves it, will find that he not only haft ^m 
veloped a proposition which will ensure him a reasonable, but 
that the certain increase in the value of his holdings, somethnes 
called "unearned increment", is a sufficient bonus to induce him 
to pioneer. During the next two years, I look to see a greater 
ftcreage of new land successfully put under cultivation than ever 
before in our history. 
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COLORADO'S ATTITUDE ON INTERSTATE QUESTIONS 

AND HOME RULE 

Colorado believes in Home Rule and local self government. 

Professor Farnham of the College of Law of Yale University 
says in his great work on "Water Rights'' : "The establishment 
and enforcement of laws upon the waters within the limits of 
the State are absolutely necessary, it being established that the 
title to the waters and the lands covered by them is in the State. 
They form a part of its domains and its laws are binding 
thereon." 

Colorado believes in the economy of use and in the greatest 
good to the greatest number and that these are elements in the 
consideration of interstate rights. 

Colorado believes that each state has certain sovereign and 
inalienable rights. When natural resources are essential to a 
state's development, the state has a right to the use of such re- 
sources as are within its boundaries in much the same wav that 
independent governments have in furthering their development. 

Colorado, as one of the sisterhood of states, believes that 
an equitable division of the rights between the states, with a 
due regard to the necessities of each, should control in determ- 
ining interstate relations. 

She believes in the interest of economy in the use of water 
and that in the proper conservation of this natural resource the 
use of water high up on the streams is necessary. 

Colorado believes and history shows that a diversion of 
water from one water shed to another is a necessity in the proper 
utilization of the water supply. In all countries where irrigation 
has been practiced, we find transmountain and transcontinental 
diversions as old as written history. 

Colorado believes that, although ditches may have been built 
in other states earlier than in Colorado, where these ditches were 
abandoned or ceased to be used for any considerable period, the 
dates of priority of such ditches should be fixed at the time of 
their reconstruction and actual use and not of date of their in- 
ception. 

Colorado believes in the utilization of the natural resources 
at this time and not in their being held for a similar utilization 
by future generations. She does not believe in retarding devel- 
opment merely because in the past some frauds may have been 
practiced upon the government or that some of the natural re- 
sources have been wasted, or that development should be 
hindered for the fear that these may at some future time pass into 
the hands of monopolistic owners. 

Colorado has been accused of "assuming to be bigger than 
the whole United States," and of being "bigger than the gov- 
ernment." No such assumption, thought or feeling exists in the 
State of Colorado. The people do believe, however, that the State 
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has the same rights as every other state in the, Union, and that 
the laws, as made by Congress, are superior to departmental 
rulings, and that every person, corporation or state believing it- 
self to be injured by departmental rulings and decisions should 
have the opportunity to take the matter into court for final 
judicial determination. 

Colorado believes that the public lands and natural resources 
belong to all of the people of the United States but not to the 
government as a sovereign owner, but that they should belong to 
the government as a trustee for the whole people, which trustee- 
ship will continue until the individuals signify their desire, un- 
der proper regulation, to take over the public lands and natural 
resources and utilize them. We believe that the public lands and 
natural resources belong only to such people as are willing to 
put them to beneficial use and do not belong to such people as 
elect to remain in the East and are not willing to come West 
and claim their inheritance and aid in the building up of the West 
and the utilization of the opportunities offered them. 

The West believes that the United States government should 
in no sense become a landlord, nor the people using the public 
lands and natural resources become a tenant. The people of the 
West believe in conservation — in a sane and practical conserva- 
tion. I quote herewith the resolutions adopted at the Conference 
of Governors in Denver in the Spring of 1914. 

WHAT THE WEST WANTS 

Resolutions Adopted Unanimouslv Bv the Third Annual 

CONFERENCE OF WESTERN GOVERNORS 

Held in Denver, Colo., April 9, 10, 11, 1914. 

We, the members of the Western Governors' Conference, in 
convention assembled at Denver, Colorado, April 7, 8, 9, 10 and 
11, 1914, do hereby adopt the following i^solutions: 

CONSERVATION 

We believe in conservation — in sane conservation- We be- 
lieve that the all wise Creator placed the vast resources of this 
nation here for the use and benefit of all the people — generations 
past, present' and future, and while we believe due consideration 
and protection should be given to the rights of those who come 
hereafter, we insist that the people of this day and age should 
be given every reasonable opportunity to develop our w^onderful 
resources and put them to a beneficial use. 

STATE CONTROL 

That it is the duty of each and every state to adopt such 
laws as will make for true conservation of our resources, prevent 
monopoly and render the greatest good to the greatest number; 
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and that as rapidly as the states prepare themselves to carry out 
such a policy of conservation the federal government should 
withdraw its supervision and turn the work over to the states. 

SETTLEMENT OP OUR LANDS 

Believing that those who control the soil control the nation, 
and that the most blessed nations are those where the ownership 
of lands is in many hands, we insist that in the management and 
sale of our public lands both the federal government and the 
state should maintain such a policy as will make for the rapid 
settlement of all vacant agricultural lands. 

DESERT LAND ACT 

Resolved, That this convention recommend to Congress 
amendments of the following nature to the Desert Land Act. 

(1) That the entryman's proof of citizenship in the state 
wherein he makes a desert land filing be chaiiged from the time of 
filing to the time of proving up. 

(2) That the requirements of reclamation be enlarged to 
embrace the alternative proof of cultivation by the actual grow- 
ing of crops by dry-farm methods on double the acreage required 
if by irrigation. 

HOMESTEAD ENTRY 

We approve the plan now before Congress to jiermit home- 
stead entries by persons over 18 years of age. 

WATER POWER 

Whereas, Congress has declared "the water of all lakes, 
rivers, and other sources of water supply, upon the public lands 
and not navigable shall remain and be held free for the appropria- 
tion and use of the public for irrigation, mining and manufactur- 
ing purposes" we insist the federal government has no lawful 
authority to exercise control over the water of a state through 
ownership of public lands. 

We maintain the waters of a state belong to the people of 
the state, and that the state should be left free to develop water 
power possibilities and should receive fully the revenues and 
other benefits derived from such development. 

PRECIOUS METALS 

We reiterate our expression contained in Article 10 of the 
1913 resolutions referring to the reopening of mineral land, and 
in addition would urge that the revenues derived from the sale 
of such lands should be used for the reclamation of the arid lands 
of the West. 

GRAZING LANDS 

We believe grazing lands should be so disposed of through 
an "enlarged homestead" act giving the settler sufficient ground 
tp enable him on a live stock basis to support a family. 
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SUMMER HOMESTEAD LAW 

We favor the passage of a summer homestead law, per- 
mitting land not valuable for timber, minerals or agriculture, 
but suitable for summer homes, to be acquired in not to exceed 
40-acre tracts for sun^mer homes. The entryman should not be 
required to be a resident of the state in which the land is situ- 
ated, and suitable improvements of the value of f300 in three 
years' summer residence should be necessary to secure patent. 

GOOD ROADS 

We reiterate that five per centum of the public lands in the 
several states should be granted to the said states to aid in 
construction of permanent roads. 

DELAYS RED TAPE 

We believe one of the greatest blessings the officials at Wasli 
ington could bestow upon the West would be the elimination of 
all red tape and the taking of prompt action upon all matters 
pending before the departments and in which the Western states 
are interested, and we are pleased to note that efforts are already 
being made in that direction. 

INTERIOR DEPARTMENT 

We are pleased at the thoughtfulness of the Secretary of the 
Interior in sending so many of his representatives to the Irriga 
tion Conference now in sesson in this city. We express our ap- 
preciation of his intention to adopt a more liberal' policy toward 
the settlement and development of the West, and assure him of 
our hearty cooperation in this direction. 

DONATION OF LANDS 

We recommend that 10 per centum of all vacant and unap- 
propriated public lands in each of the arid states be donated to 
such states and each of them as shall so request, said lands to be 
sold by said states as other state lands are disposed of, and the 
proceeds of such sales to form a reservoir fund to be used under 
the direction of the state for irrigation reclamation purposes. 

RECLAMATION PROJECTS 

We urgently recommend that the United States reclamation 
projects now under process of construction be completed at the 
earliest practicable moment and turned over to the settlers there 
under as soon as can be. 

CAREY ACT PROJECTS 

We urgently recommend that the United States Reclama- 
tion Service immediately investigate any and all Carey land, irri 
gation district or like projects commenced or under construction 
in the arid states, and render such projects all financial and 
other assistance possible, to the end that they may be immediately 
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completed and the settlers thereunder protected and assisted, and 
the persons holding bonds issued against said projects be com- 
pensated as far as practicable. 

We urge the press of the Western states to investigate and 
actively support these principles. 

RESOLUTIONS REAFFIRMED 

We reaffirm the action taken by the Governors' Conference 
in Salt Lake City, Utah, in 1913, as follows: 

"We, the Governors of public land states, in conference as- 
sembled believing tliat upon the adminstration of the laws gov- 
erning the disposal of the public lands in a very large measure 
depends the future prosperity of our states, do hereby agree to 
the following statement of what we believe should be the policy 
' of the national government in the administration of the public 
lands. 

"1. That, the newer slates having been admitted in express 
terms on an equal footing in all respects whatever with the orig- 
inal states, no realization of that condition can be attained until 
the state jurisdiction shall extend to all their territory, the tax- 
ing power to all their lands, and their political power and in- 
fluence be therebv secured. 

"2. That, as rapidly as the states become prepared to take 
over the work of conservation, the federal government withdraw 
its bureau from the field and turn the work over to the states. 

"3. That permanent withdrawal of any lands within our 
states from entry and sale we believe to be contrary to the spirit 
and letter of the ordinance of 1787, the policy of which was fol- 
lowed for over a century, and we urge that such lands be re- 
turned to entry and opened to sale as speedily as possible. 

"4. Dilatory action on the part of executive departments 
of the government in passing title to purchasers of public lands 
is unfair to the states, as it permits purchasers to occupy the 
lands indefinitely, without the states having power to tax them. 

"5. We believe that the best development of these states de- 
pends upon the disposal of the public lands to citizens as rapidly 
as the laws can be complied with. 

"6. Bona-flde homestead entry within the forest reserve 
boundaries should be permitted in the same manner as on unre- 
served lands, subject only to protest where lands selected are 
heavily timbered with trees of commercial value, or known to 
contain valuable mineral deposits. 

"7. That the government grant to the public land states 
five per cent of the public land remaining in such, to be admin- 
istered by the states as the school lands are now administered, 
for the purpose of building national public highways. 

"8. That liberal land grants be made for the purpose of 
establishing and maintaining forestry schools in the public-land 
states. 
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"9. That rights of way for all lawful purposes be granted 
without unwarranted hindrance or delay. 

"10. That all mineral lands now withheld from entry, or 
classified at prohibitive prices, be reopened to entry at nominal 
prices, under strict provisions against monopolization. 

"11. That we express our appreciation of the splendid work 
done by the departments at Washington in cooperation with the 
several states in experimentation and instruction. This assist- 
ance has been most valuable in the education of our children and 
the development of our states, and we commend the same princi- 
ple to the administration at Washington as being the most feasi- 
ble plan for the present advancement of true conservation. 

"12. We believe that the national government should pro 
vide for expert experimental work in the solution of the mining 
problems of the mineral states, in the same manner that the 
Agricultural Department assists the farmers in solving the agri 
cultural problems. 

"13. We believe that the sj)eedy settlement of those pub- 
lic lands constitutes the true and best interests of the republic. 
The wealth and strength of the country are its land-owning popu 
lation. 

"14. The best and most economical development of this 
Western territory was accomplished under those methods in 
vogue when the states of the Middle West were occupied and set- 
tled. In our opinion, these methods have never been improved 
upon, and we advocate a return to those first principles of vested 
ownership with joint interest and with widely scattered indi- 
vidual responsibilty.'' 



STATE Y8, NATIONAL CONTROL 

In 1913 this oflSce made an investigation of the cost of re- 
clamation projects as compared with private projects and also 
the cost of operation under government supervision and under 
private supervision, and those investigations showed that the 
statements made in the last report of the Census Bureau were 
substantially correct. The reason for making this investigation 
was that the Reclamation Service had caused to be published n 
statement to the effect that the Reclamation Projects were 
cheaper than those built under private enterprises. The portion 
of the article relating to Colorado was so obviously incorrect 
and even where correct was so unjust that it seemed necessary 
to refute the statements. To state that a thing is correct but un- 
just seems strange, but the selection of the private enterprises in 
giving the cost of construction embraced many of very small 
acreage and consequently high cost, and a large number were 
those which required expensive pumping plants, so that the 
averaging of the cost of these projects did not at all represent the 
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average of actual cost on any large number of enterprises. The 
reason for bringing the attention of the public 'again to the mat- 
ter herein is that even since attention was called to the errors 
of omission and commission in the article, it» obvious injustice, 
and in spite of an agreement that this article should not be pub 
lished any more it had appeared in some journals without the con- 
sent or approval of the Reclamation Service, but it seems that 
when onfe of these "yellow journal" articles appears anywhere, 
they, like Banquo's ghost "will not down." There was consider- 
able controversy on the matter and there appeared in the Engi- 
neering News a number of articles on both sides of the question. 
The State Engineer of Colorado felt that none of the articles has 
in any way refuted his statements, nor had anything that he had 
stated been shown to be materially in error, so that he neither 
answered the articles nor acknowledged any error on his part, 
which he would have been glad to do had the general conclusions 
arrived at been materially in error, so that his final conclusions 
still remain good, i. e. 

(1) That government enterprises cost from 25 per cent, 
to 50 per cent, more than private enterprises after making due 
allowance for interest charges paid on the private enterprises 
and for the maintenance paid on both the private and government 
enterprises. 

(2) That the maintenance on the government projects is 
about twice what it is on private projects, and that as a genera) 
proposition the ownership of land under private irrigation sys- 
tem is more advantageous to the farmer, even, aside from con- 
sideration of cost. 

^rom the showing made to date on behalf of the government 
works, there is nothing to justify a claim of either less expense 
in construction or more efficiency in management. In fact, the 
government projects have been so expensive that it has been 
necessary to go before Congress and ask for an amendment to the 
Reclamation law extending the time of payment from ten years, 
as originally contemplated, to twenty years; this necessity being 
on account of the increased cost as determined by final figures 
on construction over original estimates. It was recognized that 
the settlers on the government projects could not meet the 
charges in the ten year period and that it was necessary either 
for the government to charge on the basis of original estimates 
or to extend the time of payment to twenty years. 

The criticism which I would offer on the government work is 
that the government does many things which more properly 
should be done by the water users, this criticism applying both 
to original construction and to maintenance and operation. I 
think there can be no question that the water users themselves 
can build the small laterals and distribute the water to the indi- 
vidual users much more economically than can the government. 
This conclusion is confirmed by the fact that any corporate en 
terprise where the corporation attempts to build all of the small 
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laterals and where it attempts to maintain and operate canals, 
has always been found to be a losing proposition, and through 
experience large ditch companies have learned that it is to the 
advantage of all concerned to have the system turned over to the 
users at the earliest moment possible. The charges for water. at 
the present time on private enterprises, including irrigation dis- 
tricts, is from |20 to |50, except on those projects where expensive 
pumping plants have been necessary and the lands irrigated have 
been largely fruit lands. While on the government projects th«i 
costs estimated in the last annual report vary from f36.00 to 
1110.00, the average being about |60.00 per acre ; on private pro- 
jects the average is not over |35.00. The government works are, 
generally speaking, more substantial than the private projects, 
but those private projects which have been built during the last 
few years are well built and meet the necessities, though it it 
probable that as time goes on and the people under the projects 
become more prosperous and can better afford better and more 
permanent works, they will be built. In the meantime the 
amount saved on interest by the construction of somewhat tem- 
porary works will be such that this interest saving alone will 
replace the temporary works. On the other hand, many of the 
government works are unnecessarily expensive and have been 
built before sufficient data could be gathered on which the de- 
signs were based. 

Control of interstate streams has been suggested by some 
of the Government men as a solution of interstate controversies. 
At this time the relative rights on interstate streams has not been 
judiciously determined and there is nothing that would direct 
the decisions and actions of such Government water official ex- 
cept his own private opinion, prejudiced or academic theory of 
what was proper. A judicial determination of the rights or pri- 
orities is necessary before an executive can act with authority 
and after such determination it is better to leave the. matter in 
the hands of the local officials who are executing the local laws, 
regulations, decisions and adjudications. It is unwise to create 
a dual executive control of the streams and to move the control 
of local matters to Washington and put them in the hands of men 
probably from humid regions and where knowledge and experi- 
ence is limited to the perusal of "Authorities" on the subject. 

Speaking of authorities, it is strange but nevertheless true 
that many writers on irrigation in the United States are men 
who have merely a theoretical knowledge of irrigation. This is 
especially tmie of writers on irrigation law and too often the 
case in writings on engineering and other related subjects. Un- 
fortunately in the past the reliability of the Government publi- 
cations has not justified the high place accorded them by the 
general public. The influence for good and evil of the Government 
publications is so great and the confidence with which they are 
accepted should cause the heads of departments to be very care 
ful in accepting and in publishing what their subordinates write. 



18 SBVBNTBBNTH BIENNIAL REPORT 

or in accepting reports too often influenced b3' "the wish being 
Father to the thought," by inexperience and even at times preju- 
dice. 

The general public should recognize also that the Govern- 
ment officials believe thoroughly in bureaucratic control, in cen- 
tralization of government, and their own unprejudiced view point. 
It should also recognize that they are not infallible, that they de 
sire autocratic power and to enlarge and extend their control. 
If any one believes that the people are incapable of local self 
government, that each man's business should be supervised by 
some official, that independent thought and actions are unde«;ira- 
ble, that initiative is dangerous and the acquiring of experience 
unprofitable, then such a person will be in favof of Bureau con- 
trol of all of our enterprises and in a widespread and beneficent 
paternalism. The proposition of Government control is based 
on lust of power on the one hand and is encouraged by a lack of 
confidence in the ability and integrity of one man in another, who 
is his neighbor. "A prophet is not without honor except in his 
own country", a piece of goods is not first class unless it is im 
ported, nor an adviser held in much regard unless he too is "im- 
ported". 

The aggression of the executive departments is merely a 
manifestation of what the framers of our laws and constitution 
foresaw and attempted to guard against by creating these co- 
ordinate branches of government, each of which would act as a 
check upon the other and prevent centralization of power in any 
one branch. The weakness of our present legislative branch and 
the lack of intimate contact of the judicial branch with the 
country as a whole has permitted the executive departments to 
destroy the balance of power and to become the dominant branch 
of the Government to such, an extent that it now has the temerity 
to assume to interfere with the sovereign rights of the states and 
to assume to direct and control the States' internal affairs. 

The controversies which have arisen with the Government 
are, in the opinion of the writer, unnecessary and should not have 
arisen. Eliminate the question of increasing federal power and 
control and substitute a desire for cooperation and' a sensible 
solution of the mooted questions and there remains only to de 
termine whether the use of water in Colorado will or does mate- 
rially affect users lower on the interstate streams. On the Rio 
Grande, the Colorado and the North Platte rivers, I believe that 
with proper economic use there is an ample supply in each of 
these rivers for the irrigation of all lands susceptibly of irriga 
tion at this time, or which it will probably be profitable to irri- 
gate during the present generation. Each of these streams can 
be controlled by reservoirs; The North Platte by the Pathfinder 
Reservoir with over a million acre feet capacity ; The Rio Grande 
by the Engle Reservoir and the already constructed and pro- 
posed reservoirs on its headwaters, and the Colorado River by 
the proposed reservoirs at Kremling in Colorado, on the Grande, 
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by the Browns Park and others on the Green, and by one said to 
have a five million acre ft. capacity at the junction of the Grand 
and Green. 

The only controversy to my mind is whether users in Colo- 
rado are to be allowed to develop their systems now or whether 
they are to be held up until some future time when this opinion 
is actuallv demonstrated to be sound. 

The constructors of projects in Colorado are so sure that 
there is an ample water supply for all, that they are willing to go 
ahead at this time, construct their works and take the order of 
priority to which their construction and use will entitle them. 
The present attitude of the Government shows that it is not will- 
ing to take its order of priority as determined by construction 
and use or that it is determined to curtail private enterprise and 
to extend unnecessarily its fi€ld of operations. 



IRRIGATION LEGISLATION. 

In all of the previous State Engineers' Biennial Rei)orts 
suggestions have been made relative to legislation to correct in 
consistencies and to eliminate from the statutes laws passed jears 
ago and which have, to all intents and purposes, been repealed by 
subsequent laws, but which still remain on the statute books 
and create confusion in the minds of attorneys and others, espe- 
ciallv in the minds of those attornevs outside of the State and 
those who are not familiar with our practices and c^istoms. The 
legislatures have shown a disposition to refuse to pass irriga 
tion legislation. This attitude is, in my opinion, the correct one, 
as only such laws should be passed as are absolutely necessary. 
No other character of laws should be passed, especially none 
which would disturb our present laws and customs, most of which 
have already been passed upon by the State Supreme Court and 
are therefore permanently settled. The laws of the State of Colo- 
rado, supplemented bj our Supreme Court decisions, are, in the 
opinion of the present Engineer (after some years of experience 
in Wyoming, Nebraska and New Mexico), the most workable and 
practical in the United States. 

The most severe criticism of our laws has been against the 
right of transfer. Most of these writers have had little experi- 
ence in the State of Colorado, and from an academic treatment, 
such as is generally given, their reasons seem to be sound. When 
one considers the tremendous development in the State of Colo- 
rado, as compared with the development in other states, and looks 
for the cause of the superior development in this State during 
practically every decade and as revealed by the reports of the 
Census Bureau, not even the somewhat superior climate and soil 
of the State accounts for the difference. 
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The laws of Colorado have grown gradually out of our prac- 
tices, and the Supreme Court, fortunately, has had, generally, a 
practical view of the necessities of • irrigation, principal among 
which is the right to the transfer of water, and* it is to our laws 
that I attribute the success of irrigation in this State. 

In the State of Colorado there has been very little control 
exercised by the State on irrigation projects. This condition has 
its advantages and its disadvantages. The State has been 
severely criticised for permitting the promotion of so-called 
"wild-cat" enterprises. Some such enterprises have been pro- 
moted, the promoters knowing them to be unsound; some have 
been promoted where the promoters were in good faith but were 
inadequately and incompetently advised; some have been pro- 
moted which were feasible, but in which there was practically no 
{iroflt for the promoter, the estimates of cost being much too low, 
and others have been entirely feasible, but the cost of construction 
and management and other things have militated against the 
project, so that all profits were eliminated. 

Generally speaking, the building of irrigation works has been 
in advance of the necessities and this has been true throughout 
the West and since almost the beginning of the construction of 
canals. In the late 80's and early OO's many large canals were 
built which are to-day a great success, the lands under them are 
well settled, well cultivated and a credit to the State, but the 
first investors often lost their money or were compelled to go 
without their interest for many years. A few enterprises have 
been profitable from the beginning. Most of the projects on which 
money has been spent, notwithstanding the first investment wslh 
unprofitable, have been a benefit to the State. Had the State of 
Colorado in its third period of development exercised the super- 
vision which is presumed to be exercised in some of the other 
states, most of the projects constructed between 1880 and 1900 
would not have been built. , 

We find in the Second Biennial Report of the State of Colo- 
rado, 1883-4, p. 32, the following: 

"In 1876 the greater portion of the residents in the lower 
part of the Cache la Poudre Valley declared that no more new 
canals should be built or more water taken from the river. It 
is a very noticeable fact that new appropriations for canals every 
year have been made since 1876 from the Cache la Poudre River 
and yet no greater alarm exists at present as to the scarcity than 
was felt eight years ago." 

In the Third Biennial Report, p. 57, we find the following: 
"Nearly the whole of the discharge of the present season was 
utilized and needed for the cultivation of crops, and as there are 
large areas of unoccupied lands under several of the existing 
canals the era of beneficial canal building on this stream is prob- 
ably past." 

In the Fourth Biennial Report, 1887-8, p. 146, we find that 
the irrigated area in the Valley of the Cache la Poudre was 108,- 
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896 acres. The area at present actually irrigated is about 250,000 
acres, and the area under caqal something over 300,000 acres. 
From these facts and from the general attitude of the irrigators 
in reference to the amount of water available, it is probable that 
if the State had exercised its authority in determining whether 
or not projects were feasible, many of the canals now in success- 
ful operation in the Cache la Poudre Valley would not have been 
built or would have been delayed in the building for a consider- 
able period and we would not now have the large and profitable 
development which is noted in the Cache la Poudre Valley. How- 
ever, lack of State supervision has led to considerable financial 
losses and has caused irrigation project* to be discredited both 
in the State and abroad. It appears that the State should take 
some active interest in the irrigation and development and as- 
sume some control over projects, but it also appears that it is 
unwise for the State to assume to determine the feasibility of 
projects and to prohibit investment. It is the opinion of the pres- 
ent Engineer that all parties constructing canals or other irriga- 
tion works should be required to. file with the State Engineer a 
complete report covering the project. This report should state 
the area to be irrigated, the character of the soil, the data relative 
to rainfall and climate, markets, transportation facilities, allied 
industries, crop production and water supply. The statement as 
to water supply should be as complete as the data available will 
permit. It should give the flow of the stream from which the 
water is to t)e taken, the number and capacity of all ditches tak- 
ing water therefrom, the area irrigated under each of such 
ditches, the duty of water, the amount of water which has 
actually been used and an estimate of the amount available for 
the new project. 

The State Engineer should examine this report as to its 
accuracy and completeness and should be permitted to require of 
the projectors that the report be completed and be true as to 
statement of fact, but the State Engineer should not be permitted 
to give an opinion as to the feasibility, but merely as to the cor- 
rectness of the statements of fact made in the report, and it 
should be left to the investors and the projectors to determine 
whether under this statement of fact they cared to invest. It 
does not seem wise to place it in the power of any state official 
to prevent development. No law could be framed which would 
protect the unwise and incompetent investor which would not 
practically prohibit investment. It must be assumed that the in- 
vestor has enough business ability to look into his investments 
and if not qualified himself to pass upon these matters that he 
should employ some one who was competent to advise him. 

In this State there is a law permitting the Land Board to 
invest the school funds in irrigation district bonds to the extent 
of ten per cent, of the total issue^ on those projects which have 
been completed. A favorable opinion must be secured from the 
State Engineer and from the Attorney General before such in- 
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vestment can be made. If the State should invest in these bonds 
it would in effect be an approval of the project by the State, and 
the State having once entered upon such investments, all irriga- 
tion districts seeking to sell bonds would be asked whether the 
State had purchased any of their bonds, and if the State had re- 
fused to purchase such bonds it would be equal in effect to stat- 
ing that the project was not first class. 

Such bonds would yield 6 per cent, to the school fund and 
would be as good and sufficient an investment as could be made 
and at the same time would be of very great benefit to the dls 
trict in the placing of the balance of their issue. 

The present Engineer, as Engineer of the Land Board, has 
hesitated to assume the responsibility of passing upon irrigation 
districts, realizing that if the State once began the purchase of 
irrigation district bonds it would have to continue to purchase 
at least a small amount of the bonds of each first class district; 
otherwise it would be very embarrassing to the projectors to 
have to explain why the State had refused such purchase. But 
it now seems to him that it isi the duty of the State to exercise 
some supervision and to endorse those projects which are first 
class and to let the public know that there is a difference in irri- 
gation enterprises — that some are safe and legitimate invest 
ments and some are not. He realizes that the responsibility as- 
sumed is very considerable and that the Land Board would be 
subject to all kinds of pressure and influence, but that is no rea- 
son for any longer avoiding responsibility and for not attempt- 
ing to protect the investing public. The result would be that un- 
less the projectors were certain in their own minds that they 
had a good and feasible project and one which would pass the 
scrutiny of the Land Board the project would not be attempted, 
with the result that few of the projects presented to the Land 
Board would not meet with its approval. On all projects where 
either land or securities are offered for sale the advertising litera 
ture should receive the approval of some state official before the 
same is sent out. 



CHAPTER I 



THE STATE ENGINEER'S OFFICE AND ITS WORK 

The Nineteenth General Assembly, at both the regular and 
special sessions, passed no laws imposing upon the State En- 
gineer additional duties, but by the creation of the "Highway 
Commission" it removed from this office the duty of supervising 
the expenditure of The Internal Improvement and Income Funds 
and placed in that commission the control of the construction of 
roads and bridges. 

The duties of this office, therefore, are now more particu- 
larly confined to matters pertaining to irrigation and the use and 
control of the waters of the state. 

The duties of the State Engineer were set forth in the pre 
vious Biennial Report, and it is not necessary here to repeat 
them. Additional work, however, fell to the office by reason of 
the interstate suits, tw^o of which had already been begun, and 
one of which has been begun during the biennial period. The 
Nineteenth General Assembly appropriated fifty thousand dol- 
lars for the conduct of these suits, and a portion of that money 
has been expended through this office. By far the larger part of 
the money, however, expended by this office on these suits, has 
been from the appropriations of the office itself. 

About one-half of the time of the Engineer has been spent 
on this work, and the most of the time of one deputy and about 
one-fourth of the time of the hj^drographers is directly charge- 
able to these interstate suits; some of the time of the stenog 
raphers and the clerks has also been spent on this work. 

In the late summer of 1913, the State Engineer, was ap 
pointed as engineer of the State Land Board and a considerable 
portion of his time and some of that of his assistants, has been de- 
voted to the work of the Land Board. 

The actual work on which the time, money and energies of 
the State Engineer's office can be classified, is as follows : 

1. Office and clerical work in connection with the filing of 
claims to water rights. 

2. Control of streams and supervision of distribution there 
from. 

3. Ezamination of reservoir plans and specifications, su]) 
eryision of dam construction and inspection of existing rescr 
voirs. 

4. Hydrographic work including measurement of stream 
flow and study of the water resources of the state. 
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5. Examination and report upon existing Carey Act pro 
jerts for the benefit of the State Land Board. 

6. Engineering work for other departments of the State gov- 
ernment. 

7. Work on the interstate suits. 



OFFICE AND CLERICAL WORK 

During the period December 1st, 1908 to November 30th, 
1910, inclusive, the number of maps filed and claims for water 
rights was 2,751. 

During the period December 1st, 1910 to November 30, 1912, 
inclusive, there were filed 1,820 maps, covering appropriations of 
water for 1,058 ditches and 763 reservoirs. 

During the period December 1st, 1912 to November 30th, 
1914, inclusive, there were filed 1097 maps covering appropria 
tion^ of water for 1001 ditches and 300 reservoirs. 

The number of filings made in the first two years was due to 
the fact that irrigation development was very active and there 
was a large influx of population, and as the making of filings 
was very inexpensive, as practically no fees were charged. 

In the second period the decrease was due partly to a general 
decrease in irrigation development, and in part, to the fact that 
the fees of this office had been very considerably increased by the 
act of the Eighteenth General Assembly. This increase in the 
ffes had the effect of decreasing decidedly the number of amended 
maps and statements and particularly in the decrease of the 
amount of water claimed. 

In the last biennial period the continued depression and the 
apparent fact that the detaand for irrigated land had been fairly 
well supplied in previous years, practically stopped new enter- 
prises being started, the efforts of investors being confined al- 
most entirely to the completion of other projects, to getting them 
settled and cultivated and in putting them as nearly as possible 
on a paying basis. 

SUPERVISION OF WATER DISTRIBUTION. 

Details in this work are gi\^n in subsequent chapters, and 
in the abstracts of reports from the Water Commissioners and 
Division Engineers. 

No material change in the method of administration or in the 
efficiency has been made during the biennial period. 

The law relative to the maintenance of headgates and instal- 
lation of measuring flumes, the placing of gages and automatic 
registers in reservoirs, was in part submitted to the people under 
the "Referendum'^ at the general election in the fall of 1912, 
resulting in the elimination of the first paragraph of section 4 
as follows: 



"The owner or possessor of reservoirs shall not have the right 
to impound water in such reservoirs during the time that such 
water is required in senior ditches for immediate use for direct 
irrigation or for storage in reservoirs holding senior rights." 

The elimination of this clause had no effect whatever upon 
the law and water for reservoirs is now distributed strictly in 
accordance with the dates of priorities. It is distributed to the 
ditches if they have a senior appropriation and to the reservoirs 
if they have a senior appropriation. No irrigation season is now 
recognized as such but the administrative officers have tried to 
enforce more stringently than heretofore the law against waste 
and excessive use. 

Extra efforts were also made to have projier headgates and 
rating flumes installed, especially in those districts where these 
necessary appliances had not been adequately provided. While 
a great deal has been accomplished along this line, there still 
remains a number of districts in the state where it will be neces- 
sary to continue the campaign for a strict compliance with the 
law relative to headgates and rating flumes. Although during the 
biennial . period the amount of water available has been very 
satisfactory, nevertheless the construction of new reservoirs and 
ditches and extension of irrigated areas, has made it necessary 
to perfect as rapidly as possible the method of the distribution 
of water. The increasing use of the natural water courses, to 
transfer reservoir water from the reservoir to the canals has 
necessitated more complete information and more accurate 
measurements. 

This is esjyecially true in the San Luis Valley where a number 
of new reservoirs have been put in operation and where it has 
been necessary to conduct a campaign of education and to inform 
the owners of old ditches of the rights of the later appropriators, 
and especially of those who have constructed reservoirs, and 
effort was made during the year 1914 to have proper gages and 
recording devices installed at the several reservoirs. It is hoped 
that with the beginning of the irrigation season of 1D15 that all 
of the reservoirs in the valley will have their devices installed and 
in operation. 

RESERVOIR SUPERVISION. 

The principal work of this nature during the biennial period 
has been the supervision of enlarging and repairing reservoir 
dams. A number of reservoirs have been built and these have 
been supervised and the plans submitted have received careful 
attention. 

At the beginning of the biennial period, the engineer re- 
quired that the speciflcations give a statement of the quantity of 
material going into the construction and a statement of the 
expenses; to give a mechanical analysis of the earth to be used 
in earth dams; to submit the log of test pits and borings; to 
submit a report of the drainage area above the reservoir and an 
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estimate of the niaximuiu discharge of the stream where the 
reservoir was located upon a stream. The removal of earth from 
the i^servoir basin for the purpose of constructing dams, has 
been almost always prohibited. The placing of the valves in the 
center of the dam has been preferred and the construction of wood 
and steel outlet pipes has been discouraged. 

In the placing of riprap on the dam a substantial toe at the 
foot of the ripra]) has been insisted upon and almost always a 
base of gravel underneath both loose rock and concrete facings 
has been required. 

It has been necessary to i*eturn plans very often on account 
of both the inner and outer slopes being, in the opinion of the en- 
gineer, too steep. More adequate and a larger number of cut-oflf 
trenches underneath the dam have been insisted upon. The spill- 
ways have been required to \fe ample and of such a nature thnt they 
could not be obstructed. 

The placing of stoj) planks or other impediments in the s|)ill- 
way has been prohibited and the structure made as nearly "fool 
I)roof" as possible. 

During the biennial period a number of failures have occurred 
in reservoir dams. These failures have been due almost without 
exception to inadequate investigation of the foundations of the 
dam and of the materials composing it. 

In some cases, while the plans made ample provision for 
safetv, the execution of the work bv the contractors was of such 
a nature that the resulting structure was dangerous, and the 
engineer was impressed with the necessity in the future of hav- 
ing his own representative on the ground during the entire term 
of construction to see that the plans and specifications were 
complied wnth and to make necessary changes in the plans and 
specifications during the progress of the work, as the nature of 
the materials encountei^ed and other matters required. 

Numerous examinations have been made of dams which have 
l)een constructed and in some instances they appeared to be dan- 
gerous. It has, unfortunately, been almost universally the case 
that there were no funds available for repairs and reconstruction. 
This condition has necessitated limiting the amount of water 
which could be stored in such reservoirs, and orders to withdraw 
a j)ortion of the water have been issued in a number of instances. 

In a number of instances reservoirs have been constructed 
and after completion plans and specifications have been filed 
with a request that they be approved. As this oflSce had no means 
of ascertaining whether the specifications had been complied 
with and no means of making proper investigation, such requests 
have been refused. 

During the biennial period the funds at the disposal of this 
office for traveling expenses have been so small it has been im- 
possible to comply with Section 3207 Statutes of Colorado 1908 
which provides that the State Engineer shall annually determine 
the amount of water w^hich it is safe to store in the several reser- 
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voire of the state. The different railroads of tl^e state, prior to 
1913 gave transportation to the irrigation officials. When the 
granting of these passes was discontinued and prohibited, the 
traveling expenses necessarily greatly increased. To remedy the 
lack of expense money for tlie deputies and also the hydrograph- 
ers, the Auditing Board was requested to furnish this office with 
two automobiles. An examination of the expense accounts re- 
vealed the fact that the office was spending for automobile and 
team transportation about two hundi'ed dollars per month, and 
that the service obtained was unsatisfactory as well as expensive. 

The hiring of an automobile necessitates the hiring of a 
driver, also extra hotel and other expenses must be paid. It 
was the opinion of the Engineer that if the state could own its 
own automobiles it would eliminate the necessity of employing 
a driver and the engineers could run their own machines, go when 
and where their duties required without interference or sugges- 
tions from anyone; that if they saw fit to stop all night at any 
point or to return to headquarters late at night they could do so 
without interference. 

As an experiment the Engineer purchased an automobile on 
his own account in 1914 and the result has been that the travel- 
ing expenses have been cut about 33%. The number of days the 
automobile was used very much increased and the mileage cov- 
ered averaged about 100 per day or 2500 miles pc r month, at a 
cost of about one hundred twenty-five dollars per month. Based 
on either a per diem or mileage charge, the cost was only about 
one-half of what hiring the automobile would have been. 

If automobiles could be provided for use, one in northeastern 
Colorado, one in the Arkansas Vallev and one in the San Luis 
Valley and one in the northwest corner of the state, it is the 
opinion of the engineer that five hydrographers instead of seven 
will be sufficient and that the amount of work accomplished will 
be increased. 

With such equipment the law relative to the examination of 
reservoirs each year can be easily complied with in connection 
with the hydrographic work. It is believed that the most prac- 
tical machine for such use would be a light run-about of the Ford 
type and would involve the investment of about |2500 and at a 
cost of operation, repairs and renewals of about ^\e cents per 
mile. 

HYDROGRAPHIC DEPARTMENT. 

A separate volume has been devoted to the work of the 
hydrographic department and an examination of that chaj»ter will 
show the extent and work of that department. 

CAREY ACT REPORTS. 

In conjunction with the State Board of Land Commissioners 
this office has examined and reported upon all of the Carey Act 
segregations and projects in the state, 
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These examinations and reports have not led to definite 
results in all instances, but the fund of information at the com- 
mand of the Land Board is such now that the Land Board is able 
to lay down a definite policy in reference to each project. Gen- 
erally speaking, the projects are feasible and attractive, but it 
has been found that the charges per acre of water permitted on 
the diflferent projects was generally in excess of what the settlers 
could afford to pay. The depression in the money market has 
almost entirely suspended the construction on the projects, 
and it now seems necessary to reduce the charge per acre and 
for the state in many instances to cancel the contracts made 
with the proposers and to take up the development of the projects 
as a state enterprise eliminating all of the speculative element 
and the profits which would legitimately go to the proposers 
should they complete the work. 

The present tendency is in the reorganization to take the 
settlers into a mutual company where the ultimate actual cost 
only would be charged against the land. 

WORK FOR OTHER DEPARTMENTS OF THE STATE GOVERNMENT. 

Little engineering work has been done for the other depart- 
ments of the state other than for the Land Board. This work 
has consisted of the examination of descriptions in old patents 
and the writing of proper descriptions for lands which have been 
sold. 

It was found that in the past, generally speaking, the 
descriptions were inadequate, inaccurate and confusing, and at 
the request of the state engineer the Land Board now submits 
to his office all descriptions except those which are by strictly 
legal subdivisions. He thus examines all deeds where the land is 
described by metes and bounds for rights of way of all kinds 
and for those tracts which are located in townships which have 
been re-surveyed. This latter is a very complicated matter and 
has led to a great deal of confusion and unless the utmost care 
is exercised will in the future be the cause of much trouble and 
doubtless of litigation. 

The Engineer during the biennial period has interested him 
self in state, interstate and national questions affecting irrigation 
and the disposition of the state and public lands, and it appears 
to him to be necessary that the state provide sufficient funds so 
that the state can be adequately represented at the Irrigation and 
Land Congresses. 

These Congresses are often held at a distance where the 
traveling expenses are such that the Engineer cannot meet them 
personally. Matters of the greatest importance are often con- 
sidered at these Congresses and a considerable amount of our 
difficulties has been due to the fact that in the past, the western 
states have not been adequately and competently represented. 
The departments of the government are always adequately repre- 
sented and have numerous energetic and well informed delegates. 
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The Congresses are too often made up largely of people either 
with a fad or theory to expound and promote, or of those who 
haVe some ulterior motive and as affecting large interests. Reso- 
lutions are adopted by those presumably representative bodies 
and no protest is raised on questions adversely affecting the' 
welfare of the state. 

It is suggested, therefore, that a fund be provided so that 
the state may be adequately represented through its officials in 
the next two years. A number of Congresses will be held when 
it will be desirable to have the Governor, Attorney General, 
State Engineer or the Register of the State Board of Land Com- 
missioners present to take part in the proceedings and aid in 
directing and shaping the policies of the National Government 
and in presenting to the country, as a whole, the needs, rights 
and policies of the state. A campaign of education is necessary 
to prevent academic and, often, unwise and impractical policies 
from being attempted. While such policies will be abandoned 
as time proves their impracticability, in the interim the West is 
hampered in its proper development. An active interest in such 
Congresses by the state officers will broaden their own under- 
standing and tend to eliminate the prejudice against state con 
trol of tiie natural resources. 



CHAPTER II 

INTEKKTATK SUITB AND OTHER CONTROVERSIES. 

The import aiice of the suits in which Colorado may become 
involved with other states relative to the use of water can 
scarcely be overestimated, each snit not only affects the stream 
in controversy, but any decision will necessarilj^ have a great and 
direct influence upon all the interstate streams which may, in the 
future, be subject to litigation. The principles enunciated will 
be the basis probably, of later decisions and should Colorado be 
so unfortunate as to lose any of the earlier contests, it will 
detrimentally nffect her growth, i)rosperity and development for 
all time. 

Some of these suits are in themselves of little consequence, 
and the water and lands directly affected are small and therein 
lies the danger to the State. It is probably true that the people 
of the State generally do not ai>i)reciate the widespread effect of 
such suits, and are prone to look lightly upon the possible out- 
come. Should it become an established principle of law that 
states into which the waters of Colorado pass, have the right to 
demand the waters originating in Colorado, that the principle 
of priority, regardless of state lines, or some other adverse 
doctrine, siiould prevail, it will be a serious handicaj) in the 
development of the state. The public, while interested in the 
outcome of (lie suits and wishing the success of Colorado, are 
poorly informed of the consequences. 

In (Hrnvd'sation with presumably well informed citizens of 
the State, it has been a matter of surprise to me to learn that 
they were so poorly informed concerning the principles involved, 
the position wliicli Colorado takes, the arguments in her favor 
or the terrible injustice which would be visited upon the State 
should the final decisions be against her. In fact, a great many 
<'itizens from reading the publications and comments originating 
in the other states, and from listening to addresses of visitors on 
(his subject and, I regret to say, from reading Government publi- 
cations, are inclined to believe that Colorado's contention is not 
tenable and that it is selfish. 

It is with the purpose of correcting this impression, and of 
putting lH»fore the people of the State, the attitude of Colorado 
in this regard, that there is published in this report, a brief state- 
ment concerning the interstate suits. 

One should first realize that this is a soverign state with 
all of the rights and privileges granted to the original thirteen 
states. In' the original thirteen states, and in all of the other 
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states admitted to the Union since, the natural resources within 
the boundaries of any state belong to that state, to be used for its 
development. This principle was never questioned until the 
so-called policy of conservation was promulgated by the bureaus 
of the National Government. 

One should also keep in mind that the greatest natural re- 
source in the semi-arid region is the water supply, that in the 
states west of the 102nd meridian, (this is a meridian a few miles 
east of the eastern boundary of Colorado) irrigation is not only 
a benefit but a vital necessity. Without it agriculture is prac- 
tically impossible; without agriculture manufacturing is im- 
l)ossible as a practical proposition. Few of our precious metal 
mines, even, could be operated at a profit were it not for the fact 
that food products necessary to the inhabitants of the mining 
districts and to the livestock ustjd in the mines, is close at hand. 
In fact, our first agriculture was attempted for the i)urpose of 
furnishing food and hay and grain to the mining camps. It is 
easy to conceive that these mines would never have been developed, 
even in the early day, if hay and grain, flour and vegetables 
could not have been grown just outside* of the foot hills. It has 
been properly stated by one of the representatives of the 60I0 
rado Fuel and Iron Co. that their mines and their works at 
Pueblo would be an economic impossibility were it not for the 
fact that there lies adjacent to the mines and to the mills, a 
rich agricultural valley. 

On the other hand, states lying to the east are not dependent 
upon irrigation, while in the extreme western portions irriga- 
tion is a benefit, agriculture is being and can be carried on by the 
so-called, dry farming method. East of the 100th meridian it is 
unprofitable, even at this time, to invest in irrigation works for 
the purpose of increasing the yield of the farms. 

Both Kansas and Nebraska though there was not an acre of 
irrigated land within their borders, would still be great and 
prosperous states, and would continue to grow and prosper 
though not a drop of water should be furnished them by the 
Colorado streams. 

In considering the just apportionment of this great natural 
resource between the states, one must consider whether it is vital 
in the case of one state and merely beneficial in the case of the 
other. 

The states to the east, over the greater portion of their area, 
have rainfall sufficient for their needs, and it is not just to give 
those states, which have such rainfall, the right to the use of water 
and to take away from a state which has no rainfall, that which 
is essential to its very life. While we are in the habit of saying 
that "To him that hath it shall be given, and to him that hath 
not, shall be taken away, even that which he hath", it is the 
belief of the State of Colorado that the United States as a whole, 
will not sanction such an unequal distribution of the benefits 
which nature has provided to the different states. 
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The second matter which one should keep in mind is the 
"greatest good to the greatest number'\ If one could imagine 
the state lines being obliterated, and that the motive in determin- 
ing the rights to the use of water would be to provide the greatest 
number of homes and to make possible the greatest production, 
it would necessitate the use of the water as high up on the 
streams as the nature of the country permitted. 

In the case of Colorado before any ditches were built, it is 
a matter of common knowledge that as soon as the rivers left the 
foot hills and passed eastward into what was then known as the 
Great American Desert, the waters of the rivers were gradually 
dissipated, until they reached a point outside of the semi-arid re- 
gion where the inflow from tributary streams exceeded the looses in 
transit. To pass the water over the sandy river beds for hundreds 
of miles where the winds and the heat absorbed the dioisture, is 
not the conservation of a great natural resource. To pass water 
from the foothills in Colorado to the plains of western Nebraska 
or Kansas would involve a very great loss in transit. The early 
history of our state shows that the early hunters, trappers, 
emigrants, settlers, etc. passing uj) our streams, found it neces- 
sary during the summer months, to dig into the sands of the river 
bed to secure water for themselves and their livestock. 

Had no Irrigation ever been practiced in Colorado, the flow 
on the streams passing from Colorado into Kansas and Nebraska 
would have remained torrential in character, large floods in 
May and June and a dry river in August and Sep.tember, making 
the practice of irrigation in those states, a very risky and un- 
satisfactory business. 

By the use of water high up on the streams, a large part of 
the losses is eliminated. The productiveness of the soil on the 
western edge of the great plains, is equal or superior to that of 
western Kansas and Nebraska, so that the yield accomplished 
by a given quantity of water as measured at the foothills would 
be considerably greater if used near the foothills than it would 
be after the losses in transit had depleted the stream, and a less 
quantity of water was available. The effect of irrigation high 
up on the streams has been to almost eliminate the torrential 
floods, and has been to increase the low flow of the stream so thit 
even in western Kansas and Nebraska the supply, while less in the 
aggregate for the entire year's flow, is more constant, reliable 
and satisfactory. 

The third matter which one should keep in mind is that 
the State of Colorado occupies the apex of the western portion 
of the continent. From its mountain peaks, the rivers flow 
in every direction. Waters originating in Colorado reach either 
the Gulf of Mexico or the Gulf of California. To the north the 
Laramie and the North Platte River flow into the State of 
Wyoming, to the west the Bear or Yampa, the White, the Grand 
and the Dolores flow in to the state of tFtah, to the south the 
San Juan and its tributaries and the Rio Grande flow into New 
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Mexico, and to the east the Arkansas flows into Kansas, and the 
Republican and the South Platte into the State of Nebraska. The 
aggregate discharge of these streams into. the adjoining states, 
at the present time, after all of the irrigated lands have been 
supplied with water, amounts to nearly 13,000,000 acre feet per 
annum, an amount sufScient probably by reason of re-use and 
return seepage, to irrigate 13,000,000 acres of land, or four times 
the present irrigated area of the state. 

Unfortunately, the topography of Colorado is such that only 
a small proportion of this water which now flows into other 
states, can ever be used within the boundaries of Colorado, 

There is little irrigable land in Colorado on the North Platte 
River, there is comparatively little on the -western slope where 
the largest amount of water flows; with the exception of the 
San Luis Valley there is little irrigable land in the southern 
part of the state, although there is an abundant water supply. 
East of the Continental Divide alone does the amount of irrigable 
land exceed the water supply, and even here after a development 
of fifty years, there still passes on the average, into the state of 
Kansas through the Arkansas River over 300,000 acre feet per 
annum; and on the South Platte River over 300,000 acre feet 
per annum passes into the State of Nebraska. 

The larger part of this water which now enters these two 
states, cannot profitably be used in the State of Colorado, for the 
reason that it is largely seepage return water and any ditch 
constructed to make use of this water would of necessity pass 
into the states of Kansas and Nebraska to obtain land upon which 
it might be utilized. 

It does not seem unjust, in view" of the fact that so small a 
proportion of the water will be used, that the State of Colo- 
rado be permitted to use all of the water in the streams that it 
can use. 

One should also keep in mind the fact that under irrigation 
the returns now obtained justify the most careful conservation 
of the water supply, and that on account of the wonderful climate 
and the benefits derived by reason of that climate, justifies the 
creation of as many homes as possible in the state. In this 
regard it appears, therefore, to be for the greatest good of a 
greatest number of peoplCj that the state become populous and 
highly developed, where health can be conserved, homes built 
and wealth created. 

It is entirely too narrow* a conception of these interstate 
cases to consider merely priority or right to use the water. The 
question must be considered as between sovereign states and not 
between individuals of the states and their individual rights. 

The interstate suits relative to the use of water on the inter- 
state streams has formed the most important part of the work of 
this office for the biennial period. The time of the Engineer, of 

(2) 
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one of his deputies and of the hydrographers has been largely 
devoted to the preparation of suits already begun, and for those 
which were even remotely probable. 

In the case of the possible suits which may arise in the 
future, this office has endeavored to gather data concerning the 
stream flow, use of water, areas irrigated, searching out wit- 
nesses and in the securing of other miscellaneous information. 

In the suits. that have already been brought, all available 
data has been gathered, and the particular case studied in detail. 
The practices in other states and in other countries have been 
studied, and it has been the attempt of this office to present as 
completely as the time at our disposal allowed, as full and de- 
tailed information as possible, and to present it in as concise a 
form as the nature of the subjects permitted. 

The suits on trial during the biennial term were three in 
number : 

First — The State of Wyoming, Complainant, vs. the State 
of Colorado, The Greeley-Poudre Irrigation District and the 
Laramie-Poudre Reservoir and Irrigation Company, Defendants. 

This suit was brought in the Supreme Court of the United 
States. 

Second — The United States Irrigation Company vs. The Gra- 
ham Ditch Company et al., in the United States District Court. 

This is a renewal of the original Colorado-Kansas case, the 
principle difference being that in the first case it was between 
the two states and in the present case it is between ditch com- 
panies and individuals. 

The same questions are involved as in the first suit, though 
the users in Colorado claim that as to those ditches in operation 
before the original Colorado-Kansas case was brought, the Su- 
preme Court of the United States decided the question in so far 
as they were concerned and their status is "res adjudicata". 

Third — The Pioneer Irrigation Company vs. Field, et al. 
This case is brought in the United States District Court to pre- 
vent the water officials from distributing the waters of the North 
Fork of the Republican to canals in Colorado in accordance with 
the Colorado decrees, and to force the closing of canals in Colo- 
rado so that lands in Nebraska may be supplied. 

The suits in prospect are : 

First — The rights of Colorado tp divert waters of the North 
Platte River which might possibly affect the use of water under the 
Government North Platte Project in Wyoming and Nebraska. 

Second — The right of persons in Colorado to construct reser- 
voirs and canals on the headgates of the Rio Grande in 
Colorado which might possibly affect the use of water under the 
Government Rio Grande Project in southern New Mexico and 
Texas. 

Third— The right of Colorado to divert water from the 
streams tributary to the Colorado River possibly affecting pro- 



STATE ENGINEER^, COLORADO 35 

posed projects on the lower Colorado River in southeastern 
Arizona in the vicinity of Yuma and in California in the Imperial 
Vallev and in northern Mexico. 

This possible case may involve also; the right of Colorado 
users to divert water across the Continental Divide from the 
headwaters of the tributaries of the Grand River to the water- 
sheds of the Arkansas and South Platte Rivers. 

Wyoming vs. Colorado : 

In the Colorado- Wyoming case, Wyoming presented its evi- 
dence first. This evidence was to the effect that there was a 
scarcity of water in the Laramie River, not only for the areas 
which it was proposed to irrigate, but at times, for areas already 
irrigated. That there were periods when ditches with decrees 
older than the Laramie-Poudre diversion, were not supplied. 

Their evidence also showed that good crops could be grown 
on the Laramie Plains and on the Wheatland Project. That 
these farming enterprises in combination with stock raising, 
was a valuable industry and produced considerable returns. 

Their evidence also tended to show that the diversion of water 
through the tunnel from the Laramie to the Cache la Poudre 
River, would so deplete the stream as to jeopardize projects 
already constructed. 

Considerable evidence was submitted relative to the dates of 
construction of canals and time of use of the water. 

Wyoming also contends that the owners of lands in Wyoming 
have a riparian right, and claim that without water the lands 
would be valueless. 

The evidence submitted bv Colorado showed that there were 
about 500,000 acre feet of water on the average per annum flow- 
ing in the Laramie River and its tributaries, and that about half 
of this amount originated in the State of Colorado. 

The evidence also showed that the ultimate possible use of 
water in Colorado on account of the peculiar topographical 
features, could not exceed one-third of the waters originating in 
Colorado. That even with the extension of the proposed Laramie- 
Poudre project to include the divei^sion of all of the possible 
waters of the Laramie River, only about one-third of that which, 
in its natural condition, crosses the state line could be diverted. 
A diversion of this one-third of the supply included the diversions 
of existing canals, the Skyline Canal and Sand Creek diversion ; 
and that of the total supply of the stream Colorado would only 
be able to use about one-fifth, while there would be available for 
Wyoming about four-fifths, and that such a proportionate divi- 
sion of the benefits would not be unjust to Wyoming. 

Wyoming contends that the diversion of water from one 
watershed to another is illegal, and that the waters of any drain- 
age area if needed, should be used only in that drainage area. 

The evidence on behalf of Colorado showed that there were a 
great many diversions in the State of Wyoming from one water- 
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shed to another. Also, that in every country where irrigation 
was practiced such diversions were made. That in India, water 
was taken from the Ganges to the Indus and from the Indus to 
the Ganges. That in Italy water was diverted from one water- 
shed to another; also in France water was diverted from one 
watershed where there was an ample amount of land to use all 
of the water, it has been transferred to another watershed for 
use therein. That the same practice obtained in the Hawaiian 
Islands and in all of the irrigation states of the United States. 
That water was taken from the watershed of the Missouri and 
put into the watershed leading to Hudson Bay. That the Gov- 
ernment had diverted water from the Pacific Slope onto lands 
in Nevada into a basin which had no outlet. That the City of 
Los Angeles had transferred water from one watershed to an- 
other. That the Government had diverted water from the Gun- 
nison River to the Uncompahgre. That it had changed water 
from one watershed to another on the Sunnyside Project. In 
short, that there was no law or prohibition in any irrigated 
country preventing the transfer of water from one watershed to 
another, that it was merely an economic condition, and where 
such diversions were made, it was merely a matter of priority of 
right and whether it was feasible financially to go to the expense 

of making such diversions. 

The evidence in behalf of Colorado also showed that although 
the Laramie Plains were much older in point of settlement than 
the lands in the Cache la Poudre Valley, and though the Laramie 
Plains had earlier railroad facilities and earlier settlements, the 
development had progressed very slowly, if at all. While in the 
Valley of the Cache la Poudre there has been a large and con- 
stant increase in population, the area irrigated, the value of 
crops and the assessed valuation. 

The evidence also showed that in the Valley of the Cache la 
Poudre, the crop returns per acre were several times that of the 
Laramie Plains and much larger than that of Wheatland. 

The evidence also showed that in economy of use and in the 
benefits derived from the use of water, the Cache la Poudre Val- 
ley showed that the same quantities of water applied to the land 
produced much greater return, and that it was not for the greatest 
good to the general public that water should be used on inferior 
lands where little other than feed for cattle could be produced, 
in preference to its use on the highly productive lands of Colo- 
rado. That a proper conservation of this natural resource and 
the making of homes for the greatest number of people required 
that the water be diverted from the Laramie River to the Cache 
la Poudre. 

The evidence of Colorado also showed that even after the 
diversion of the maximum possible amount from the Laramie 
River to the Cache la Poudre there was still au ample supply 
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for all of the lands in Wyoming which could profitably be put 
under irrigation. That under the present practice in Wyoming 
the use was wasteful and uneconomical. 

Colorado contended that for Wyoming to ask that water be 
sent down from Colorado that she be required first to exercise 
diligence in the conservation and utilization of what water was 
available from the Wyoming areas. That with proper administra- 
tion and with the proper reservoiring of the water no scarcity 
would be felt on the Wyoming lands. 

The evidence of Colorado also showed that the date of pri- 
ority of the diversion of the water was earlier than that of the 
large projects in Wyoming, and that even should the "priority of 
use" doctrine prevail, these new projects could not demand the 
water from Colorado. 

The evidence also went to show that on the Laramie Plains 
the raising of stock to be fattened elsewhere was at the present 
time, at least, the only profitable branch of farm operation, and 
that the highest utilization of the lands of the Laramie Plains 
was for range purposes. 

The taking of the evidence in this case was completed about 
April first 1914 and the case will probably be argued early in 
1915 before the Supreme Court of the United States. 

The present Colorado-Kansas case has been progressing for 
some three years. All of the evidence has not yet been taken 
although the taking of the testimony has been almost continuous 
during that period. 

The Republican River case known as the Pioneer Irrigation 
Co. vs. Field, et al., is a suit brought by the Pioneer Irrigation 
Company against the water officials of the state and against the 
users of water on the Republican River in Colorado. This case 
came to trial in the United States District Court, the contention 
of the Pioneer Irrigation Company being that it has a priority 
of right over some of the canals in Colorado, that it had bene- 
ficially used the water as far as possible but were prevented 
from the use of water under their priority by reason of diversions 
in Colorado, and that for that reason all of the lands under the 
line of the canal had not always received water, and that this 
diversion by the Colorado canals had prevented the proper devel- 
opment of the lands in Nebraska. 

The Pioneer Irrigation Company has two decrees, one from 
Colorado for 15 cubic feet per second, for the irrigation of lands 
in Colorado and one for 77 feet from the State of Nebraska, for 
the use of water on the lands in that state. 

Nebraska,also showed the capacity of the canal near its head- 
gate to be about 70 cubic feet per second and at the state line 
about 35 cubic feet per second. It showed the irrigated areas in 
both Colorado and Nebraska, claiming some 2300 acres in the 
latter state. When Colorado attempted to present its side of the 
case they were limited to a showing of the capacity of the canal 
and were not permitted to show the irrigated area, the duty of 
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water or other matters which it conceived to have a bearing up- 
on the case. The Judge decided that Nebraska should have an 
amount of water at the state line equal to the capacity of its 
canal, and arrived at this figure by taking the capacity shown by 
one of the witnesses for Colorado, and one of the witnesses for 
Nebraska, and averaging them, arriving at the figure of 29 cubic 
feet per second, a little over one-third of the amount of the 
Nebraska decree of 77 feet. 

Colorado desired to show that by the use of water high up 
on the stream a greater benefit is derived and that the return 
waters would supply all of the needs of the Pioneer Canal. That 
there was comparatively a small acreage under the Pioneer Canal 
in Nebraska which had been irrigated until the last few years. 
That diligence in the application of water had not been sufficient, 
and that the Pioneer Canal in its lower portion was never com- 
pleted and that a large portion had been abandoned. That those 
ditches which were built subsequent to the Pioneer Canal were 
built because the builders realized that little water had been 
used or would be needed for the Pioneer Canal, and that there 
was water in the river for these newer ditches under the condi- 
tions existing at the time of construction. 

Colorado desired to show that the water of the Republican 
River if left in its natural condition, increases the inflow to a 
point near the Town of Wray, and that from this point eastward 
the losses were very great. But that the inflow reached the State 
of Nebraska and served the purpose of irrigation of the meadow 
lands along the stream. 

Colorado contended that as a sovereign state, it owned and 
controlled all of the water within its borders. And it desired to 
show that the use of water was a necessity in Colorado, while 
in Nebraska it is merely beneficial. 

The suit will probably be carried to the higher courts and 
those representing Colorado are confident that the final decision 
will be favorable to the State. 

Other prospective suits. It is believed that no development 
in Colorado will ever detrimentally affect either the state of Wyo- 
ming or Nebraska, as far as the use of the water of the North 
Platte River is concerned and it is believed to be true that with 
the control of the North Platte River by reason of the already 
constructed Pathfinder Reservoir, that there is not enough irriga- 
ble land along the borders of the North Platte River, in both 
the State of Wyoming and the State of Nebraska, to utilize all 
of the water of that stream. The flow of the North Platte River 
is about two million acre feet per annum, an amount about twice 
as great as that of the South Platte. On the South Platte and its 
tributaries about one million acres are irrigated. The supply of 
the North Platte, therefore, should be sufficient for two million 
acres. 
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The irrigable lands below the Pathfinder Reservoir while 
large in quantity were much less than two million acres, and are 
about as follows : 

Above the headgates of the Goshen Hole Canal and the Lara- 
mie Canal about 50,000 acres, this area ibeing in segregated tracts 
between the town of Casper and the town of Guernsey ; 

Under the Goshen Hole and Laramie Canal projects, 200,- 
000 acres; 

Under the Interstate Canal, as originally designed, 160,000 
acres ; 

Under all other canals in Nebraska to a point twenty miles 
below the town of Bridgeport, 100,000 acres. 

So that it appears only some 500,000 acres will ever be irri- 
gated from the North Platte River below the Pathfinder Reser- 
voir, only one-fourth as much as the river is capable jof serving. 
Indeed, it is believed to be true that the return seepage water 
from the canals heading above the town of Scotts Bluff, Nebraska, 
in both Wyoming and Nebraska will be such that it will never 
be necessary to pass ^ater over the Interstate Canal diversion 
dam for canals heading below Scottsbluff. 

The return seepage on the North Platte River is very great 
in Nebraska, and probably at least equal in the percentage of re- 
turn to the South Platte River in Colorado, which seepage return 
has been variously estimated at from thirty to sixty per cent of 
the amount diverted. It is believed that the prohibition of the 
development of projects in the North Park in Colorado above the 
Pathfinder Dam in Wyoming is unreasonable, and not based at 
all upon the necessities of the lands below the Pathfinder. In 
this case it appears to be unnecessary to go into the matter of 
interstate rights but that a proper examination and analysis of 
the flow of the North Platte River and the irrigable land along it, 
will prove that there is and always will be a surplus of water in 
the North Platte River or at least until such time as the value of 
lands and crops will justify the extension of the Goshen Hole 
Canal to the lands lying between Pole Creek and the North Platte 
River, and east of the line of the Burlington Railroad between 
Sidney and Bridgeport, Nebraska. This canal would have a total 
length of some three hundred and fifty miles, and pass for a con- 
siderable portion of its length through a sandy hilly country 
where the losses from seepage would be very large. If such a 
canal is ever constructed it will have to be lined to prevent this 
seepage. The cost of the construction of such a canal so lined is 
prohibitive. 

The contention upon the Rio Grande in relative to the 
storage and use of water on the headwaters of the Rio Grande 
in northern New Mexico and in Colorado, which right is now de- 
nied by the U. S. Government. 

In this case it is contended that the use of water high up on 
the stream is the proper use; that the sending of water from 
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Colorado for storage in the Engle Dam, a distance of 250 miles, 
involves enormous losses from evaporation in transit. 

That the return seepage waters from the areas irrigated in 
the San Luis Valley will augment the low flow of the stream and 
that when the drainage canals now proposed are constructed the 
returns to the river will be nearly as great as they have been 
found to be on the South Platte River. 

In this case there is involved an international question, the 
United States having made a treaty with Mexico, guarantee- 
ing the delivery of 60,000 acre feet of water to lands in Mexico 
near the town of El Paso. 

With this treaty as a basis of the necessity of the construc- 
tion of the Engle Dam the project was enlarged so that the pro- 
posed Engle Dam as at present designed and being built, will con- 
tain some two million seven hundred thousand acre feet of water 
with an annual average delivery of 700,000 acre feet. We thus 
see that the project has been extended to more than eleven times 
the necessities on account of the Mexican treaty. In effect a right 
and priority to the use of water is sought to be acquired by the 
land in southern New Mexico and Texas as of the same date as 
for the land in Old Mexico, which will receive the sixty thousand 
acre feet of water. This procedure attempts to place the priori- 
ties for such lands ahead of not only the present developments in 
Colorado, but also on those which were attempted but prohibited 
by the Secretary of the Interior. 

Colorado feels in this case that it is uneconomical and is 
not a conservation of this natural resource to force the water to 
flow from the boundary of Colorado to the vicinity of El Paso, 
Texas, involving as it does enormous losses. It has been esti- 
mated that such losses will probably be as great as 75% of the 
amount crossing the Colorado boundary line. 

The construction of reservoirs in Colorado is for supple- 
mental use, that is, to supplement the water supply of existing 
ditches during the period of low flow. One acre foot of stored 
water will supplement a supply for probably two acres of land. 
One acre foot of water passing the boundary line of Colorado 
would probably mean one-quarter of an acre foot delivered at El 
Paso. In other words, eight acres of land in Colorado must be 
deprived of their supplemental supply to deliver one-quarter of an 
acre foot at El Paso. It has been stated by some interested in 
the El Paso Project that three acre feet per acre per annum are 
necessary. Therefore, this one-quarter acre foot of water would 
irrigate about one-twelfth of an acre of land near El Paso, and 
although the returns per acre near El Paso may be greater than 
those in Colorado there is no such discrepancy in the productive 
ness as there is in the amount of water consumed. Even should 
this quarter acre foot of water be considered as a supplemental 
supply at El Paso and sufficient for one-half an acre, four acres 
in Colorado would be deprived of its supplemental supply to fur- 
nish supplemental supply for one acre at El Paso. 
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Furthermore, if this water is conserved in Colorado and used, 
the return seepage waters will return a large portion of the stored 
water to the stream through the drainage canals. 

Major Powell for years the Director of the Geological Sur 
vey made a particular study of this question. Quoting from 
Water Supply Paper No. 240, Page 15, Mr. Siebenthal says : 

"Major Powell urged that. the tributaries of the Rio Grande 
l)elow the Colorado-New Mexico line would, if the waters were con- 
served, furnish a sufficient flow to maintain the irrigation of that 
section as then developed. He pointed out that when the river 
emerges from the Valley at the foot of Embudo Canon, it is a fine 
stream and must always be so whatever water is taken out in 
Colorado above." 

Mr. Siebenthal further says: 

"The table on Page 20 giving the comparative acreage irri- 
gated from the Rio Grande and its tributaries in 1889-1890 shows 
an increase in that period of over 100%, yet the discharge of 
the Rio Grande at Embudo shows no corresponding systematic 
diminution during the irrigating months, notwithstanding that 
the water is almost wholly removed from the river in its course 
through the valley, as shown by the gage at the State Bridge. 

« « « « « «.« « « « « 

The sands and gravels of the San Luis Valley act as a 
natural reservoir with lastinjg benefit to the Rio Grande Valley 
below." 

The right of Colorado users to divert water from the streams 
tributary to the Colorado River and to carry the water across 
the Continental Divide has been questioned. Any equitable divi- 
sion of the benefits to be derived could not deprive Colorado of 
what water she needs on account of the limited area irrigable 
in the Colorado River drainage in Colorado, and the right to 
divert across the Continental Divide cannot be questioned because 
it is a universal practice, not only in the United States but 
throughout the world wherever irrigation is practiced. 
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FINANCIAL 

The Nineteenth General Assembly made appropriations for 
the State Engineer's office as follows : 

1913 1914 

State Engineer's Salary |3000 $3000 

2 Deputy Engineers' Salary 3600 3600 

Travelling and Contingent Expenses of Engineer 

and Deputies for biennial period 4200 

Draftsman, Salary 1500 1500 

Chief Hydrographer, Salary 1800 1800 

Six Hydrographers at |125 per month 9000 9000 

Stenographic services 1095 1620 

Clerk, Salary 1200 1200 

File Clerk, Salary 1200 1200 

Incidental Expenses 1500 1500 

Travelling Expense Hiydrographers 3000 3000 

Irrigation Division Engineers : 

Division No. 1 2500 2500 

Division No. 2 2500 2500 

Division No. 3 1500 1500 

Division No. 4 1500 1500 

Division No. 5 1500 1500 

Travelling Expenses of Fit^e Division Engineers . . 2500 2500 

For Office Equipment Division No. 4 150 



Total for Biennial Period of 1913-1914 $82,665 

From these appropriations balances were left in the various 
funds as follows : 

1913-14 
Travelling and Contingent Expense Engineer and 

Deputies f 962.62 

Deputies Salary 300. 

Stenographic Services 520. 

Incidental Expense 260.38 

Travelling Expense, Hydrographers : 642.30 

Travelling Expense Five Division Engineers. 554.09 

Hydrographic Salary Fund 141.67 

Total 13381.06 
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This leaves the amount expended in 1913-14, for the adminis- 
tration of the State Engineer's office and for the service of water 
distribution in the State, exclusive of Water Commissioners' sal- 
aries, 179,283.94. 

As a credit against this amount, this office has received and 
transmitted in 1913-14 to the State Treasurer, $25,404.73. 

This makes a running cost, including the Division Engineers 
(but excluding water commissioners, who are paid bv the coun- 
ties) of 153,879.21. 

Following is a detailed statement in tabular form of receipts 
and expenditures to and from each of the various funds handled 
through this office: 



STATE ENGINEER'S SALARY FUND. 





1913 


1913 


1914 


1914 


ApproDnated 




$3000.00 




$3000.00 


C. W. Comstock 


11000.00 
2000.00 






John E. Field ^. 




13000.00 












3000.00 


3000.00 


3000.00 


3000.00 



DEPUTIES, STATE ENGINEER— SALARIES. 





1913 


1913 


1914 


1914 


ADpropriated 




$3600.00 




$3600.00 


A. F. Hewitt 


$2085.00- 
360.00 


112052.00 




J. W. Johnson 






R. L Meeker • 




1098.00 
150.00 
300.00 




E. C. McAnelly 


1155.00 






Balance 
















3600.00 


3600.00 


3600.00 


3600.00 
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TRAVELING AND CONTINGETNT EXPENSE, ENGINEER AND DEPUTIES, 

FOR THE BIENNIAL PERIOD. 



Appropristod 

Expended in 1913 

C. W. Comstock 

A.F.Hewitt 

J. W. Johnson 

John E. Field 

E. C. McAnelly 

M. E. Bunger (Auto Ijvery) 

R. 1. Meeker 

Miscellaneous 

Balance 



Total. 



1913 



36.70 
176.40 
6.20 
518.47 
233.05 
134 00 



3095.18 



4200.00 



1914 



1104.82 



79 49 



637.00 



803 46 
612.81 
962.42 



4200.00 



1913-1914 



4200.00 



4200.00 





DRAFTSMAN, SALARY FUND. 








1913 


1913 


1914 


1914 


ADDroDriated 






1500.00 


1500.00 


1500.00 


0. L. Nebon 




1500.00 












1500.00 


1500.00 


1500.00 


1500.00 



CHIEF HYDROGRAPHBR, SALARY. FUND. 





1913 


1913 


1914 


1914 


AoDroDriatcd 




1800.00 




1800.00 


IhiJS. Grieve Jr 


1800.00 


1800.00 








• 




1800.00 


1800.00 


1800.00 


1800.00 
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HYDROGRAPHERS, SAl,ARY FUND. 








1913 


1913 


1914 


1914 


ADDroDriated 




9000.00 




9000.00 


M. E. Bungcr 


1500.00 
1500.00 
1500.00 
1500.00 
895.83 
1500.00 


1500.00 
1500.00 
1500.00 

500.00 
1250.00 
1500.00 

875.00 




D. L. Bundv 






C.L. Chatfield 


• 


B. S. Clayton 






C. 0. Ori^iPftn 






0. n. Hpfmftniftlch , , 






Gw P, WAo^ttftM 






C. E. Turner 


587.50 






H. P, Am*»l«y 




250.00 
125.00 




Balance 


16.67 




* 








* 


9000.00 


9000.00 


9000.00 


9000.00 



STEfNOGRAPHIC SERVICES FUND. 





1913 


1913 


1914 


1914 


Appropriaied 




1005.00 




1620.00 


Mary W. DarinQ 


433.35 






Anna 0. Finch 




500.00 
600.00 
520.00 




L. D. Smith 


661.67 






Balance 
















1095.00 


1095.00 


1620.00 


1620 00 



CLERKS. SALARY FUND. 





1913 


1913 


1914 


1914 


Appropsiated 




1200.00 




1200.00 


E. H. Rhodea 


433.33 






May A. Bradford 




1066.67 
133.33 




Mary W. Darein 


766 C7 














1200.00 


1200.00 


1200.00 


1200.00 
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FILE CLERKS, SALARY FUND. 





1913 


1913 ' 


1914 


1914 


Appropriated 




1200.00 




1200.00 


J.H. Bradley 


433.33 
766.67 






E.H. llhodeB 




1200.00 












1200.00 


1200.00 


1200.00 

1 : 


1200.00 



INCIDENTAL EXPENSE FUND. 








1913 


1913 


1914 


1914 


• 

ADPropriated 




1500.00 


1461.97 


1500.00 


Salaries. Gase Keadere . . . . -r 


1215 65 

62.00 
222.35 


■* 


Bristol Automatic Gaee 






Balance 




38.03 










»' 


1500 ««0 


1500 00 


1500.00 


1500 00 



TRAVELING EXPENSE OF SIX HYDROGRAPHBRS, 





1913 


1913 


1914 


1914 


ApDropriated 




3000.00 




3000 00 


M. E. Bunser 


335.34 
298.00 
626.25 
499.01 
309.50 
53.26 
303.15 
396.50 


557.70 
357.22 
413 55 
123 45 
432.45 
144.40 




D. L. Bimdv 






C. L. ChatBeld 






B.S.Clayton 






C,' 0. rirwroan , , 






C. C. Hezmalhalch 






C. E. Turner 






Thos. Gneve. Jr 




398.85 
109.07 
463.31 




H. D. Amsley ^ 






Balance. ., 


178.99 














3000.00 


3000.00 


3000.00 


3000.00 
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DIVISION ENGINEER SALARY, DIVISION NO. 1. 




• 


1913 


1913 


19U 


1914 


Appropriated 

F. CoKSwell 




Si^OO.OO 




2500 00 


•2500.00 


2500.00 














2500.00 


2500.00 


2500.00 


2500.00 





DIVISION ENGINEER SALARY, DIVISION 


NO. 2. 






1913 


. 1913 


• 


1914 


1914 


ADDrooriated 




2500.00 




2500 00 


E. R. Chew 


2500.00 


2500.00 














2500.00 


2500.00 


2500.00 


• 

2500.00* 



DIVISION ENGINEER SALARY, 


DIVISION NO. 3. 




- 


1913 


1913 


1914 


1914 


AoDroDriated 




1500.00 




1500.00 


F. W. Swanson 


1500.00 


'1500.00 












1500.00 


1500.00 


1500.00 


1500.00 





DVISION ENGINEER SALARY, 


DIVISION NO. 4. 






1913 


1913 


1914 


. 1914 


ADDroDnated 




1500.00 




1500.00 


H.C.Getty 


1500.00 


1500.00 














1500.00 


1500.00 


1500.00 


1500.00 



DIVISION ENGINEER SALARY, 


DIVISION NO. 5. 




^ 


1913 


1913 1914 


1914 


ADDroDri&ted 




1500.00 




1500.00 


Theo. Rofienbers 


1500.00 


1500.00 














1500.00 




1500.00 


1500.00 


1500.00 
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DIVISION ENGINEER EXPENSE FUND. 





1913 


1913 1914 

1 


1914 


ApDropriftted 




2500.00 




2500 00 


• 

F. Cogswell, Eng. Div. No. 1 


499.99 
533.35 
389.65 
499.40 
356.55 
221.06 


499.99 




,E. R. Chew, Eng. Div. No. 2 




500.00 




F. W. Swanson, Eng. Div. No. 3 




320.75 
463.60 
382.63 
333.03 




H. C. Getty, Eng. Div. No. 4 




Theo. Rosenberg, Eng. Div. No. 5 


• 




Balance 














2500.00 


2500.00 


2500.00 


2500.00 



OFFICE EQUIPMENT, DIVISION NO. 4. 



Appropriated 

Expended in 1913 

J. D. Volkenburg, Typewriter. 

H.C.Getty 

Balance 



1913 



75.00 



75.00 



150.00 



1914 



75.00 



75.00 



150.00 



1913-14 



150.00 



150.00 



DISTRIBUTION OF FEES RECEIVED IN STATE ENGINEER'S OFFICE, 
DECEMBER 1, 1912, TO NOVEMBER 30, 1914, INCLUSIVE. 



Filing claims to water rights 

Rating Ditches (Gaging) 

Postage 

Blue Prints 

Certificates and certifications. . . 

Sale of Irrigation Law 

Office Labor 

Examination of Reservoir Plans . 

Filing of Transfer Decrees 

Examination of Dams 

Incidental sale of old cable 

Field Books 



Dec. Ist. 1912 
Nov. 30. 1913 



14847.00 

192.45 

26.15 

519.73 

372.00 

41.00 

74.50 

287.00 

50.00 

29.20 



11.90 



16450.93 



Dec. 1, 1913 
Nov. 30, 1914 



6727.00 

87.85 

9.25 

635.70 

290.00 

41.00 

37.00 

987.00 

24.00 

30.00 

. 85.00 



8953.80 



Total 
1913-14 



21574.00 

280.30 

35.40 

1155.43 

662.00 

82.00 

111.50 

1274.00 

74.00 

59.20 

85.00 

11.90 



25404.73 
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REPORTS OF DIVISION ENGINEERS 



STATE OF COLORADO 

IRRIGATION DIVISION NO. 1 

DENVER 



Denver, Colo., Nov. 30, 1913. 
Mr. John E. Field, 
State Engineer, 

Denver, Colorado. 

Dear Sir : As provided for in Section 12, Chapter 125, Page 
287, Session Laws of 1903, I herewith submit a report of the 
work of this irrigation division during the fiscal year ending 
November 30, 1913. 

There has been no serious trouble over the distribution of 
water, although there was a shortage of water in the South Platte 
water-shed during May, June, July, August and September. 

Only one appeal, during 1913, has been taken from rulings 
of this office to the Courts. On May 2nd, the Pioneer Irrigation 
Company owners of the Haigler Land and Canal Company's 
Ditch in District No. 65, made a verbal request for a ruling rela- 
tive to the distribution of water from the Republican River to 
their ditch under its decree issued by a District Court of 
Nebraska. 

They were informed that this office would distribute water 
to the ditch in accordance with the Colorado decree, but could 
not recognize the Nebraska decree. This question is now pending 
in the United States District Court, District of Colorado. 

The annual appeal of District No. 3, from orders of this 
office relative to the storage of water, was received on October 
7th. The standard charge that there was a discrimination 
against District No. 3, in the distribution of water by this office, 
was not omitted. 

The State Engineer ruled that the complaint was not justi- 
fied. 

On April 9th, 1913, in compliance with your instructions 
of April 8th, a circular letter was sent to all the Water Com 
missioners in this division, instructing them to place on the head- 
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gates of all their decreed ditches, the name of the ditch ; the pri- 
ority jiumbers of the appropriations decreed to each ditch and 
the numbers of the transferred appropriations. 

' The first demand for water, for direct irrigation, was re- 
ceived on May 22nd, for 130 second-feet to supply ditches in Dis- 
trict No. 2, antedating July 9, 1879. On May 24th, this demand 
was increased to 301 second-feet to supply appropriations of 
earlier date than January 1, 1879. On the same date a demand 
was received for 600 second-feet to supply the Highline Canal in 
District No. 8, on its appropriation of date Jan. 18, 1879. 

The use of water for direct irrigation, in districts Nos. 3, 
4 and 5, ceased about Oct. 4th and storage was commenced in de- 
creed reservoirs with appropriations of earlier date than Jan. 1, 
1893. 

On October 10th, 1913, a general order was sent to the Water 
Commissioners in Districts Nos. 2, 3, 4, 5, 6, 7, 8, 9 and 23, allow- 
ing storage of water in any decreed reservoir. 

On Nov. 7, 1913, this order was extended to also include 
storage in undecreed reservoirs, with appropriations of an 
earlier date than January 1, 1906. 

Since November 1st, only ditches in Districts Nos. 1, 2 and 
64 have used water for direct irrigation. The following tables 
are compiled from the weekly reports of the Water Commis- 
sioners, as they give the information most often asked for, except 
in special cases when more detailed and specific data are required : 
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SEVENTEENTH BIENNIAL REPORT 



THE WEEKLY REPORTS OF THE WATER COMMISSIONER OF DISTRICT 
NO. 3 SHOW THE FOLLOWING AMOUNTS OF WATER BROUGHT 
OVER FROM DISTRICTS NOS. 47-48 AND 51, INTO DISTRICT NO 3, 
DURING 1913. 





FromDistrietNo.47 
in Aoro-Feet 


From District No. 48 
in Acre-Feet 


From District No. 51 
in Acre-Feet 


Total 

1 


April 

May 

June 

July 

August 

September. 

October 

Novembel' 




140 

1.684 

622 

216 

232 

88 






2.930 

6,616 

4.168 

1.558 

762 



608 




1.470 

5,736 

2.454 

434 



Q 






4.540 

14.036 

7,244 

2.208 

994 

88 

' 608 


Totals 


2.982 


16,642 


10,094 


29,718 


St(«ed in Dist. No. 3 


674 

in Fossil Creek Res. 

and Cuneron Res. 


860 

In Chambers Lake & 

Rocky Ridge Res. 





1.434 


Used for direct irrigation. . 


2.408 
By North Poudre 
Canal k Larimer 
County EKtch 


15,782 
By Larimer County 
Ditch 


10.094 
By Larimer County 
Ditch 


28,284 



THE WEEKLY REPORTS OF THE WATER COMMISSIONERS SHOW THE 
FOLLOWING AMOUNTS OF RIVER WATER, IN ACRE-FEET, USED 
IN IRRIGATION DURING 1913. 



Dist. 


April 


May 


June 


July 


Aug. 


Sept. 


Oct. 


Nov. 


Total 


1 


3800 

1920 

400 





No report 

270 

• 

No report 




47900 
28960 
53010 
18200 
13076 
11260 
18700 
21546 
3070 
20118 


24506 
55018 
87598 
37862 
16524 
30828 
35394 
18428' 
7728 
17678 


23452 
43982 
35948 
22498 

7962 
15780 
24022 
16896 

6204 
18630 


16904 
38990 
20188 
11372 
3388 

• 

5710 

14338 

9072 

5386 

15060 


30842 

33350 

10826 

10684 

3976 

5440 

13500 

11276 

4640 

20590 


58772 

11240 







830 

5050 

8910 

1116 

11300 


32924 

3656 

84 





30 







2500 


239100 


2 


217116 


3 


208054 


4 


100616 


5 


44926 


6 


69878 


7 


111274 


8 


86128 


9 


28144 


64 


105366 






Total 


6390 


235840 


331464 


215374 


140408 


145124 


97308 


39194 


1211102 
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THE WEEKLY REPORTS OF THE WATER COMMISSIONERS SHOW THE 
FOLLOWING AMOUNTS OF RESERVOIR WATER, IN ACRE-FEET, 
USED IN IRRIGATION DURING 1913. SEE "NOTE" BELOW. 



1. 
2. 
3. 
4. 
5. 
6. 
7. 
8. 
9. 
64. 



Dist. 



Totals. 



April 


May 

















2100 














No report 











No report 




















2100 



June 



10304 



18240 

1664 

5552 

4954 



10954 



280 

51948 



7574 

7800 

13272 

1738 

3730 

5190 

390 

9780 



3660 



Aug. 


Sept. 


Oct. 


11154 


648 





3828 


660 





21700 


8850 





1950 


964 





" 4270 








930 

















5224 


810 














1284 


144 





50340 


12076 



















Total 



29,690 
12.288 
64,162 

6,316 

13.552 

11,074 

390 

26,786 

•0 

5,368 



169,598 



NOTE. — The above quantities do NOT include the water run from reservoirs directly to the land irri- 
gated without first passing through the rivers or used in exchange for river water. They only include the 
reservoir water that was discharged into the rivers and re-diverted, or dischai^ed into the rivers or into ditches 
in exchange for river water. The annual reports of the Water Commiasioners show that by Uie three above 
methods of using resoivoir water for irrigation, District No. 1 used 82,250 acre-feet; District No. 2 used 47,492 
acre-feet; District No. 3 used 139,189 acre-feet, and District No. 4 us^ 38,061 acre-feet, during 1913. 



THE WEEKLY REPORTS OF THE WATER COMMISSIONERS SHOW THE 
FOLLOWING AMOUNTS OF RIVER WATER AND RESERVOIR WATER, 
IN ACRE-FEET, USED IN IRRIGATION DURING 1913. SEE "NOTE" 
BELOW. 



1. 
2. 
3. 
4. 

5. 

6. 
7. 
8. 
9. 
64. 



Dist. 



Total. 



April 


May 


June 


July 


August 


Sept. 


Oct. 


Nov. 


3800 


47900 


34810 


31026 


28058 


31490 


58772 


32924 


1920 


28960 


55018 


51782 


42818 


34010 


11240 


•3656 


400 


55110 


105838 


49220 


41888 


19676 





84 





18200 


39526 


24236 


13322 


11648 











13076 


22076 


11692 


7658 


3976 








No report 


11260 


35782 


20970 


6640 


5440 


830 


30 


270 


18700 


35394 


24412 


14338 


13500 


5050 





No report 


21546 


29382 


26676 


14296 


12086 


8910 








3070 


7728 


6204 


5386 


4640 


1116 








20118 


17858 


22290 


16334 


20734 


11390 


2600 


6390 


237940 


383412 


268508 


190738 


157200 


97308 


39194 



Total 

268780 

229404 

272216 

106932 

58478 

80962- 

111664 

112896 

28144 

111234 



NOTE. — ^The above quantities do NOT include the water run from reservoirs directly to the land irri- 
gated without first passing through the rivers or used in exchange for river water. They only include the 
reservoir water that was discharged into the rivers and re-diverted, or discharged into the rivers or into ditches 
in exchange for river water. - 
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SEVENTEENTH BIENNIAL REPORT 



THE WEEKLY RES'ORTS OF THE WATE7R COMMISSIONERS SHOW THE 
FOLLOWING AMOUNTS OF WATER, IN ACRE-FEET, DIVERTED 
FROM THE RIVERS FOR STORAGE IN RESERVOIRS DURING 1913. 



Dist. 


April 


May 


June 


July 


August 


Sept. 


Oct. 


Nov. 


Total 


1 


44756 

15380 

16014 

10320 

3202 

No report 

2992 

Reservoi 

2520 

840 


12160 

1800 

14150 

6294 

5326 

6840 

3140 

IB full Ma 

880 

700 




462 




y l8t, 191 








3668 


3 





















2714 

834 

480 

270 








15060 
12314 
6332 
4014 
2240 
2400 

336 
8700 


18392 
13768 
9642 
4026 
1372 
1290 
3370 

1530 
16080 


75308 


2 

3 


46028 
55296 


4 


27806 


5 


18062 


fi 


10640 


7.... 


11902 


8 




9 


5266 


64 


26320 






Total 


96024 


51290 


462 


3668 





4298 


51416 


69470 


276628 



NOTE. — ^The above table includes the 1434 acre-feet oi water brought over from Districts 47 and 48 and 
stored in District No. 3, but does not include the water transferred from one reservoir to another via the river. 



THE WEEKLY REPORTS OF THE WATER COMMISSIONERS SHOW THIQ 
FOLLOWING AVERAGE DAILY UNSUPPLIED SHORTAGE OF WATER 
FOR IRRIGATION, IN SECOND-FEET, DURING 1913. SEE "NOTE" 
BELOW. 



Dist. 


April 


May 


June 


July 


August 


Sept. 


Oct. 


Nov. 


1 

2 






Last 7 days 
200 
276 




rt 


rt 114 


Last 7 days 


624 
194 
689 
516 

95 
493 
142 
133 

18 
358 


604 
418 
607 
348 
183 
346 
270 
154 
47 
591 


, 769 
464 
320 
189 
106 
225 
274 
318 
32 
687 


600 

125 
74 
47 
22 
76 
84 

168 
18 

536 


First 3 days 







3 




4 








5 








6 


No repo 

No repo 






30 

First 3 days 






7 




8 




9 




64 













Totals 





590 


3462 


3568 


3384 


1750 


30 






NOTE.— When quantities are not given there was no water used for direct irrigation. When the first 
and last days are noted, there was a small shortage during tho69 days, but no shortage during the balance of the 
month. 
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A CONDENSED STATEMENT OF THE WEEKLY REPORTS 
OF THE WATER COMMISSIONERS FOR 1913 IS AS 
FOLLOWS : 

If we take Districts 1 to 9, both inclusive, and District No. 
64 covering the South Platte River and its tributaries from 
Platte Canon to the Colorado-Nebraska line, a distance of 250 
miles, we have the following table: 



April 

May 

June 

July 

August 

Sept 

Oct 

Nov.. 

Totals. 



Amount of Water 
Inverted from 
the Rivers for 

Storage in 
Reservoirs in 

Acre-Feet 



96.024 

51,290 

462 

3.668 



4.298 

51.416 

69.470 



276,628 



Amount of 

Reservoir Water 

Used in Irrigation 

in Acre-Feet 

See "Note" 





2.100 

51,948 

53.134 

50,340 

12,076 







169,598 



Amount of River 

and Reservoir 

Water Used in 

Irrigation in 

Acre-Feet 

See "Note" 



Average Daily 
Unsupplied 
Shortage of 
Water for Irri- 
gation in Second- 
Feet 



6,390 





237,940 


590 


383.412 


3,462 


268.508 


3,568 


190.748 


3,384 


157,200 


1,750 


97,308 





39,194 






1,380.700 



NOTE. — ^The "Amount of Reservoir Water Used \n Irrigation" and "Amount of River and Reservoir 
Water Used m Irrigation" given above, do NOT include reservoir water run directly from the reservoirs to the 
land irrigated, without first pasnng through the rivers or used in exchange for river water. They only includ3 
the reservoir water that was discharged into the rivers and re-diverted, or discharged into the rivers or into 
ditches in exchange for river water. 
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SEVENTEENTH BIENNIAL REPORT 



IRRIGATION DIVISION NO. 1. 

TABULATED STATEMEn>TT OF WATER COMMISSIONERS' ANNUAL RES- 
ERVOIR REPORTS FOR THE IRRIGATION SEASON OF 1913. 



1 .... 

2.... 
3... 
4.... 

5r. . . . 

6... 

7.... 

8.... 

9... 

23 (A) , 



46. 



47. . . . 
48.... 

64...: 

65(B) 



Diet. 



Totate. 



Numb^of 
Reaenroira 
Reported 



5 
19 
69 
16 
14 
31 
94 

3 
36 

2 



3 
4 



286 



Area of 

High Water 

line 

AcroB 



10.295 
8,644 

V,voU 

6,130 

2,376 

2,577 

Not reported 

600 

1.729 

5,760 

No Reservoi 

No Reservoi 

No ReBerv(M 

6.982 

70 



Capacity 

in 
Acre-Feet 



149,867 
153,455 
1564256 
95,949 
41.912 
41,651 
19.822 
10,000 
28.133 
164,628 
n Reported 
T8 Reported 
rs Reported 
142.341 
574 



55,143 1,004,888 



Quantity of 

Water m 

ReiervoiiB 

May 1.1913 
Acre-Feet 



110.494 

113,286 

125.459 

69.093 

28.512 

21.598 

17.714 

10.000 

24.526 

114.514 



Quantity of 

Water in 

Resenroin 

Nor. 1. 1913 
Acre-Feet 



None 

22,300 

45.317 

40.600 

19.217 

4.894 

9.110 

3.500 

13,987 

96.857 



60,277 
Not Reporte 



695.473 



7,434 
46 



263,262 



Quantity of 
Water held 

Over -from 
Nov. 1. 1912 

Acre-Feet 



27.376 
78.330 
83.794 
49.601 
33.819 
22,079 
16.818 
3,507 
20,706 
111.512 



15,411 
11.128 



474.081 



(A) Compiled from the records in office of Divisdon Engineer. No annual report received frcmi the new 
water commiaenoner, as he did not qualify until late in Ju'y. 



(B) Two of these reservoirs not in use, dams brokrn. 
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The foregoing tables show that during June, July, August 
and September, 1913, there was an average unsupplied shortage 
of water for direct irrigation in the South Platte drainage of 
3,000 second-feet. 

During June, July, August and September, 1912, there were 
diverted from the rivers for storage in reservoirs 213,614 acre 
feet of water. During the corresponding months of 1913, only 
8,428 acre feet w^ere diverted for storage. 

The amount of water stored in the 218 reservoirs reported in 
this division, on November 1st, 1912, was 474,081 acre feet. 

On November 1st, 1913, there were only 263,262 acre feet in 
the 286 reservoirs reported, or a shortage of 210,819 acre feet, 
when compared with the amount in storage on November 1st, 
1912. 

It should be borne in mind that the above tables refer only 
to the reservoirs that are reported by the Water Commissioners 
and do not include all of the reservoirs decreed or undecreed. 

There are in the South Platte drainage, not including the 
South Park, Dist. No. 23, 252 decreed reservoirs with a storage 
capacity of 342,000 acre feet. 

If to these we add the three large decreed reservoirs in Dist. 
No. 23, to-wit: Lake Cheesman, Lost Park and Antero, with a 
storage capacity of 210,578 acre feet, we have a total storage 
capacity in 255 decreed reservoirs of 552,578 acre feet. 

There are today nine undecreed reservoirs diverting water 
directly from the South Platte river, between Denver and Sterling. 
Their total shortage capacity is about 350,000 acre feet. 

If we include Standley Reservoir in Dist. No. 7 with a storage 
capacity of 45,000 acre feet, we have a total storage capacity in 
these ten undecreed reservoirs of 395,000 acre feet. 

Comjbining the above decreed and undecreed reservoirs, we 
have 265 reservoirs with a storage capacity of 947,578 acre feet. 
In addition to the above, there are an unknown number of small 
undecreed reservoirs in the division, some of which are included 
in the reservoir reports of the Water Commissioners. 

During November, there has been a reported storage of 69,470 
acre feet. We, therefore, on December 1st, 1913, have in storage 
332,732 acre feet of water. 

It is conservative to estimate the shortage of water for 
storage in the South Platte drainage on December 1st, 1913, as 
614,000 acre feet. 

To supply this shortage, it will require a diversion from the 
streams of not less than 800,000 acre feet of water. 

Even though the snowfall during the coming winter months 
should be above normal, we cannot predict with any degree of 
certainty that this shortage will be made good, as we cannot 
control the run-off from the accumulated snow next spring. 
Predictions as to the supply of water during the coming season, 
based alone upon the amount of snowfall during the winter, are 
very liable to turn out as simply another "Iridescent dream." 
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The amount of run-off in the spring months from the snow 
stored in the mountains, that will be available for jstorage in 
reservoirs depends more upon the amount of rain that falls during 
those months, than upon the snow accumulation. Without season- 
able rains the snow melts slowly and is absorbed by the ground, 
or it is evaporated by the winds and the result is a large "cut-off" 
and "fly-off" and a small "run-off" only suffieient to supply the 
ditches with their decreed appropriations for direct irrigation. 

These are cold facts and do not dove-tail at all, with the 
popular fallacy, that there is a great lack of reservoirs in this 
division for the storage of the surplus water. The contrary is 
the truth, there is a surplus of reservoirs and a lack of water to 
fill them once each year. 

Mr. John K. Samples, Water Commissioner of District No. 1, 
makes the following special report : 

ACREAGE OF CROPS RAISED WITHOUT IRRIGATION, 1913. 

Alfalfa 1200 Acree. Average yield 2 tons per acre 

Wheat 25000 acres. Average yield 5 bushels per acre 

Oata 12000 acres. Average yield 10 bushels per acre 

Barley 8000 acres. Average yield 10 bushels per acre 

Com 35000 acres. Average yield 8 busheb per acre 

Potatoes 3000 acres. Average yield 40 bushels per acre 

Spelts 9000 acres. Average yield 11 bushels per acre 

Other Crops 20000 acres. 

Total 113,200 acres. 

I hereto attach the regular statutory tabulation of the Water 
Commissioner's annual reports. 

Respectfully submitted, 

(Signed) F. COGSWELL, 
Irrigation Division Engineer Irrigation Division No. 1. 
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IRRIGATION DIVISION NUMBER 1. 

TABULATED STATEMENT OF WATER COMMISSIONERS' ANNUAL DITCH 
REPORTS FOR THE IRRIGATION SEASON OF 1913. 



0) 
District 


(2) 

Amount of 
Appropriation 
in Second-Feet 


(3) 

Capacity of 

Ditches m 

Second-Feet 


(4) 

Length of 

Mun Ditches 

in Miles 


(5) 

Length of 
Uterals 
in Miles 


'6) 

First Day 

Water Diverted 

from Natural 

Streams for 

Irrigation 


1 

2 


2,076 
4,044 
3,569 
2,445 
2,513 
2,557 
1.708 
1,825 

393 
No Report Reoei 

1,914 
The Water Comm 
appropriations. 

673 
3.604 

164 


2,697 

2,854 

3.469 

2,670 

1,451 

1,978 

Not Reported 

1,685 

429 

ved. New Water 

1,879 
issioner only repor 
He reports an a 


367 
254 
352 
220 
238 
305 
232 
232 

52 
Commissioner in 

183 
ts relative to 14 D 
bundance of wate 

84 
269 

28 


257 

73 

1.288 

120 

226 

169 

Not Reported 

235 

35 

July. 


April 20 
April 22 


3 


April 17 


4 


April 1 


5 


March 3 


6 


March 26 


• 

7 


March 19 


8 


March 1 


9 


March 12 


23 




46 


April 25 


47 


itches out of a tot 
r for all the unrep 


al of 371 decreed 


48 


orted ditches. 
April 15 


64 


3,614 
205 


783 


April 1 


65 


Not Reported 








Totals 


27.385 


22,931 


2,816 


3.186 


March * 1 
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SEVENTEENTH BIENNIAL REPORT 



IRRIGATION DIVISION NO. 1. 

TABULATED STATEMENT OF WATER COMMISSIONERS' ANNUAL DITCH 
REPORTS FOR THE IRRIGATION SEASON OF 1913. 



District 


(7) 

Last Day 

Water Diverted 

from Natural 

Streams for 

Irrigation 


(8) 

Maximum 

No. of Days 

Water Diverted 

from Natural 

Streams for 

Irzigation 


(9) 

Maximum 

No. of Days 

Water Carried 

fr(nn 

Reservtnrs 


(10) 

Amount of Water 

Carried from 

Reservtnn in 

Acre-Feet 


1 

2 

3 

4 

5 ;. 

6 

7 

8 ■. 

9 

23 


Nov. 18 
Nov. 30 
Sept. 30 
Nov. 4 
Sept. 30 
Oct. 24 
Nov. 15 
Nov. 1 
Oct. 31 


212 
223 
167 
318 
212 
213 
242 
245 
234 


110 
95 
Not Reported 

110 
Not Reported 

76 
Not Reported 

125 
Not Reported 


82.250 

47.493 

139,189 

38.061 

Not Reported 

M.485 

Est. 8.600 

29.348 

Est. 10,500 


46 

47 : 


Aug. 15 


112 


No Reservoirs R 


eported 


48 

64 

65 


Sept. 30 
Nov. 1 
Nof. 6 


169 
215 
145 


No Reservoirs R 
87 
Not Re 


eported 

51.706 
ported 


Totals 

• 


Nov. 30 


275 


125 


423,631 
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IRRIGATION DIVISION NO. 1. 

TABULATED STATEMENT OF WATER COMMISSIONERS' ANNUAL DITCH 
REPORTS FOR THE IRRIGATION SEASON OF 1913. 



District 


(11) 

Average Ddly 
Amoont of Water 

Diverted by 
Ditches During 

Season from 

Natural Streams 

for Irrigation 

Second-Feet 


(12) 

No. of Acre- 
Feet Diverted 

by IHtches 
During Season 
from Natural 

Streams for 

Irrigation 


(13) 

Total No. 

of Acres 
That Can be 

Irrigated 
See 'Note'* 


(14) (15) 

» 

Crops Irrigated, Etc. 




Alfalfa 


Natural 
Grasses 


1 

2 

3 

4 

5 :... 

6 

7 

8 

9 

23 


1,083 
771 

1,180 
478 
388 
556 
363 

*340 
135 


232,846 

237,612 

275,992 

119,726 

86.640 

71,734 

114.199 

94.261 

33.325 


152,800 

94,565 

374,800 

112,a>5 

111.684 

98,857 

121,700 

113,053 

13,090 


25.892 
22,622 
54.695 
28.975 
31,302 
33,710 
32,150 
13.580 
5.770 


14.022 
3.767 
6.915 
1.150 
4.928 

10.535 

7,205 

1,638 

297 


46 


1467 


185.909 


89,700 




50,295 


47 






48.. ^ 

64 

65 


328 
698 

53 

• 


44,854 

128,499 

11,100 


10,803 

101,882 

2,870 


20 

29.311 

1.080 


4,981 

19.880 

555 


Totals 


7,840 


1,636,697 


1.397.859 


279.107 


126,168 



NOTE. — ^The quantities given in columns (13) to (24) represent the total acreage that can be irrigated or 
was irrigated, whether the ditehes only used the natural flow of streams, or used river and reserv<»r water com- 
bined. The total amount of water used in any district, except in Districts Nos. 3 and 7, will be found by adding 
together the " No. of Acre-Feet Diverted by Ditehes During Season from Natural Streams, " given in column 
(12) and the "Amount of Water C^arried From Reservoirs in Acre-Feet" as given in column (10). In District 
No. 3, 28,284 acre-feet were diverted from Districts Nos. 47-48 and" 51. Also an unknown amount of reservoir 
water was used. In District No. 7, 1,150 acre-feet were diverted from District No. 51 and used by tiie Golden 
City and Ralston Creek Diteh. 
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SEVENTEENTH BIENNIAL REPORT 



IRRIGATION DIVISION NO. 1. 

TABULATED STATEMENT OF WATER COMMISSIONERS' ANNUAL DITCH 
REPORTS FOR THE IRRIGATION SEASON OF 1913. 



CROPS IRRIGATED FROM CANALS IN ACRES. SEE "NOTE" BELOW 



• 

District 


(16) 
Cereals 


(17) 
Orchards 


(18) 
Market 
Gardens 


(19) 
Potatoes 


(20) 
Sugar 
Beets 


(21) 
Other 
Crope 


1 


27,020 
39.775 
87,969 
55,150 
46,061 
35.132 
45,920 
19,309 
3,801 


234 
228 
2,343 
1,380 
1.198 
2,188 
3,875 
3,451 
206 


30 

4.174 

1.581 

180 

872 

1,060 

9,640 

2,060 

65 


2.230 

1,868 

21,190 

2,375 

100 

270 


15,285 

14,944 

46,115 

15,025 

18.800 

8,940 

500 

474 

423 


5,371 
1,536 
4,382 
2.825 
875 


2 


3 


4 


5 


6 


2,120 


7 


75 


8 


100 


6,303 
47 


9 


23 






46 


283 






• 


. 




47...'. 












48 




• 




5 

1,789 

27 




30 


64 


19,685 
224 


135 

7 


47 
12 


15,843 
38 


432 


65 








Totals 


380,629 


15,245^ 


19.741 2Q0M 


136,387 


23,996 






-, — 1 
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IRRIGATION DIVISION NO. 1. 

TABULATED STATEMENT OF WATER COMMISSIONERS' ANNUAL DITCH 
REPORTS FOR THE IRRIGATION SEASON OF 1913. 



Crops Irrigated from Canals in Acres 




Cost — Dollars 


District 


(22) 


(23) 


(24) 

Total 

Irrigated 


(25) 
Superin- 
tendence 


(26) 
Repairs 


(27) 
' Improve- 
ments 


•• 
1 






90,084 

88,914 

225,190 

108,580 

104,136 

94,255 

99,365 

46,995 

10,898 


1 14,070 

19,150 

21,984 

10,340 

7,435 

3,890 

Not Reporte 

12,066 

2,200 


1 2,350 

5,320 

67,320 

5,800 

6,260 

• 

18,680 
d 

10,363 

2,002 

• 


$ 16,250 


2 




■ 


7,580 


3 






93,915 


4 




Peas 1,520 




5 




4,035 


6 






15,320 


7 








8. 




Celery 60 
Corn 92 


91,610 


9 


Timothy 
197 


1,852 


23 




46 


Pasture 
39,122 




89,700 








47 












48 


Timothy 
352 




• 

5,388 








64 




87,122 
1,943 


6,125 


4,380 
1,820 


4,690 


65 


















Totals 


39,671 


1,672 


1,052.670 


1 97,260 


1114,295 


1236.262 



(3) 
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Denver, Colo., Dec. 10, 1914. 
Mr. John E. Field, 
State Engineer, 
Denver, Colo. 

Dear Sir : I herewith submit a report of the work of Irriga- 
tion Division No. 1, during the fiscal vear ending November 
30th, 1914. 

The most notable event of 1914, relative to the distribution 
of water, was the decision of the Supreme Court of this State 
handed down on December 7th, 1914, in Case No. 7582, Charles 
W. Comstock, state engineer, et al., vs. The Larimer & Weld 
Reservoir Company. In substance and effect the opinion de- 
clares that there can be no fixed irrigation or non-irrigation sea- 
son in this state. The year cannot be divided into two seasons, 
one for dirfect irrigation and the other for storage of water in 
reservoirs. The waters of a river with its tributaries must be 
distributed as a whole, among those entitled to the decreed 
priorities for irrigation, and other beneficial uses, in accordance 
with the dates of such priorities and the needs of the parties for 
whose benefit such priorities were decreed. The courts cannot 
arbitrarily fix a definite season for direct irrigation, under a 
vested right, when no such limitation is "attached to it by the 
decree itself, or by any constitutional or statutory provision or 
decision of this Court". 

The decree itself may fix a limitation as to the time of use 
of water or it may be fixed in a proper action where it can be 
shown, "by competent evidence, that the actual use had been in 
fact so limited". 

"The question of the division of the year into direct irriga- 
tion and storage seasons is not a judicial one". Where that 
power lies is "left entirely open and unaffected by this decision". 

Even, "a custom for the past twenty yc^rs" will not be 
allowed to overturn and nullify any constitutional or statutory 
provision of our irrigation laws, or the uniform and unbroken 
line of judicial decisions. 

The Court said, "that is, users and consumers of water for 
irrigation in one district cannot make and apply regulations in 
the administration of their priorities according to their own in- 
terpretation of them, and to meet their needs as they think they 
should be met; but the waters of a division must be distributed 
to all consumers under the uniform rule provided by law." 

The irrigation officials and users of water in the other dis- 
tricts, of the same division, are not bound by any custom or 
usage that may prevail in any particular district. The waters 
of a tributary are waters of the South Platte river, and a junior 
appropriator on the tributary can no more interfere adversely 
with the rights of a senior on the South Platte river proper, than 
he can do so at the headgate of the senior ditch. 
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Direct irrigators should not be allowed to divert water in 
excess of their needs, nor to use it in a non-economical and 
wasteful manner. 

"Each separate offender, or those acting jointly would be 
held to answer for his or their own wrong in independent ac- 
tions". 

The unexpected has happened. The State of Colorado has 
gone "Wet" in one way and "Dry" in another. Although the 
spring months were the wettest ever known in this State, it is 
conceded by all that November 3, 1914 was the dry est day that 
Colorado has ever seen. It serves to teach us that the thing that 
"cannot happen" has a way of happening. 

The "Big Snow" of the first week of December 1913 did 
not furnish much water for storage. It was nearly all absorbed 
by the dry ground and the direct run off was very slight. It was 
a phenomenon and cannot be looked for more than once in fifty 
years. The effects of the "Big Snow" on the run-off were not 
felt until April 1914. There was more water passing through 
Denver during April than during the preceding four months from 
Dec. 1st to April 1st. 

There was a shortage of water for storage in district No. 1 
during Dec. 1913 and the South Platte River was dry at one or 
more places until Jan. 3, 1914. There was no water passing 
from district No. 1 to No. 64 during that time. 

The Cache la Poudre river was. dry below the inlet of Fossil 
Creek reservoir until Feb. 1, 1914. 

The Big Thompson River was dry below the inlet of Lake 
Loveland until April 1, 1914. Clear Creek was dry below the 
inlet of Standley Lake until April 1, 1914. During the winter' 
months Lake Cheesman discharged about 7,000 acre feet of stored 
water into the general supply of the South Platte River, but was 
again full on April 3rd. 

The rainfall in Denver during last April totaling 3.75 inches, 
or 1.58 inches above normal, was greater than in forty of the 
last forty-three Aprils. The abnormal precipitation of the spring 
months coming on top of the "Big Snow" delayed the field work 
in some" of the districts and the packing of the soil by heavy 
rains necessitated replanting of some beet fields. It is reported 
that many workings of the mines in the mountains were drowned 
out on account of the veins and drifts being full of water from the 
melting snow and spring rains. ' 

Many of the reservoir inlet ditches were filled with ice and 
snow during the winter and were not able to divert any water 
for storage until March. 

The "Big Snow" of December 1913 should be charged to the 
supply of water for irrigation during 1914. We, therefore, so far 
as the resultant run-off is concerned, have from Dec. 1, 1913 to 
Sept. 1, 1914, a run-off from a precipitation equal to 17.83 inches 
at 17 stations in the South Platte drainage area above the mouth 
of Cache la Poudre river. (See following table of precipitation.) 
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Now in the language of the street, this is certainly "going 
some'^ for an arid state. 

During 1914, the ditches diverting water directly from the 
South Platte river have been well supplied, and there has been 
a shortage of water since June 27th in the tributaries in districts 
Nos. 3, 4 and 6. There was a shortage in district No. 3 during 
August and in No. 7 since August 8th. 

The first demand for water from district No. 1 was received 
July 2nd to supply a shortage of 280 second-feet of 1882 and 
1888 water. The first demand for water from district No. 2 was 
received on July 2nd to supply a shortage of 617 second-feet for 
appropriations prior to January 1, 1886. 302 second-feet of this 
shortage was prior to January 1, 1879. This shortage in district 
No. 2 was of short duration and on July 18th, the water commis- 
sioner reported his district supplied. 

The first shortage of water for direct irrigation and the 
first use of reservoir water, were reported on June 27th in dis- 
tricts Nos. 3, 4 and 6. 

After the rivers went down during the last week in June, 
many ditches were unable to divert water on account of washed 
out dams and headgates. In district No. 7 on July 10th, there 
was a landslide on South Table Mt. one-half mile below the head- 
gate of the Agricultural ditch. The ditch was unable to divert 
water for 35 days. 

In July the Water Conmiissioner of district No. 6, reported 
that the second crop of alfalfa fell short on account of using too 
much water. 

The South Platte river was reported. dry at Merino from 
•July 2nd to July 20th. 

On July 25th I received demand from Mr. I). T. Bush, Supt. 
of the Julesburg Irrigation District for 700 sec-ft. to supply his 
decreed appropriations. He had been receiving only 50 second- 
feet of these priorities during July. After July 30th his demands 
were supplied, although on Aug. 31st he was receiving only 130 
second-feet, but he was satisfied with that amount. 

During July and August the river was dry at Sedgwick below 
the headgate of the Peterson Ditch, except from Aug. 5th to 
morning of Aug. 10th. On August 5th I measured the South 
Platte river at Julesburg and found only 78 second-feet. On 
August 6th I found 285 second-feet passing Sedgwick. 

The Riverside Irrigation District and the Bijou Irrigation 
District were not supplied with any water on their decreed appro- 
priations after July 1st until Aug. 3rd. 

The Water Commissioner of district No. 2, on Aug. 3rd re- 
ported that an undecreed ditch near Denver, had diverted 176 
second-feet of river water without his permission. On my return 
from Julesburg Aug. 8th I instructed No. 2 to shut out all river 
water from the undecreed ditch and to place locks on the head- 
gates. On Aug. 17th he reported that he had complied with the 
order. 
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On Oct. 14:th orders were sent to all districts in the South 
Platte drainage, to store water in any decreed reservoir. On Oct. 
24th permission was given to all the districts to store in nn- 
decreed reservoirs, provided the demands of their decreed reser- 
voirs were supplied. 

On Dec. 1st orders were issued to stop all storage in unde- 
creed Reservoirs until further instructions from this office, on 
account of a shortage of 500 second-feet for storage in decreed 
reservoirs in district No. 1. 

The South Platte river has been reported dry at one or more 
places in district No. 1 since Nov. 14th; the Cache la Poudre 
river since June 27th; the Big Thompson river since Oct. 25th; 
the St. Vrain river and Clear Creek since Oct. 31st. 

Any statement at this time that there will be an abundant 
supply of water for irrigation during 1&15 is premature. There 
is no assurance that there will be any heavy snow falls during 
the coming winter, or seasonable rain in the spring months. 
These are prime factors in our water supply. 

Since the "Carpenter" bill went into ejffect in 1911, this 
office has sent repeated instructions to the Vater commissioners 
to notify the ditch and reservoir owners to comply with the re- 
quirements of Section 2 of the bill, relative to the installation of 
self registering devices when water is transferred from one stream 
to another, or from a reservoir to a ditch via the river. So far 
as this office is advised, very few of the self registers have been 
installed. I have also sent instructions relative to the location 
and construction of rating flumes in ditches and canals, a copy 
of which is as follows : 

Circular letter to Water Commissioners in Division No. 1, relative 
to the location and construction of rating flumes. 

. (1) The rating flume should be an open flume, with apron 
and wings, located not less than 200 feet, nor more than 1,000 
feet below the headgate. 

(2) If part of the water in the ditch is to be discharged 
through a waste gate and the balance passed down the ditch, 
the flume should be located not less than 200 feet below the waste 
gate, but in either location it should be above all lateral gates 
where practicable. 

(3) It should be located in a straight part of the ditch and 
the channel should have a uniform grade and cross section for 
100 feet up stream from the flume, and should be straight for 
that distance, with its axis passing through the middle of the 
flume and parallel to it. 

(4) The upstream end of the flume should be placed at the 
practical grade of the ditch. The bottom should be horizontal in 
both directions and the sides vertical. 

(5) The length of the flume should not be less than twelve 
feet for ditches whose bottom width six feet or less, nor less than 
sixteen feet for ditches between six and twelve feet in width, and 
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twenty-four feet for widths between twelve and twenty-four feet. 
For larger ditches, the length should not be less than the width 
of the ditch. 

(6) The width of the flume should be equal to the bottom 
width' of the ditch plus the depth of water that the ditch is in- 
tended to carry. One-half of this depth being added to the bottom 
width of the ditch on each side of the flume. If the flume is too 
narrow, there will be a material contraction at the upstream end 
and if it is too wide, the velocity will be reduced and eddies 
formed. 

(7) The sides of the flume should be high enough to contain 
all the water when the ditch is carrying its ma:ximum capacity. 

(8) The floor and sides should be smoothly laid and the 
material used should be heavy enough to prevent warping or twist- 
ing out of shape. For flumes 16 feet long, the sills and posts 
should be 6" x 6^' lumber and 2" planks used for the bottom and 
outside of the sides. The sides being lined with 1" boards. 

(9) The upstream end should have a submerged apron to 
prevent leakage, this to extend 2 feet below the bottom. There 
should also be wings extending into the bank beyond the surface 
of the water, at an angle not to exceed 30 degrees with the axis 
of the ditch. The foundation timbers should be solidly imbedded, 
and the earth around them and around the sides of the flume 
carefully and solidly rammed in order to prevent settlement or 
passage of water around either the bottom or sides. 

(10) There should be a cross beam or bridge just below the 
center of the flume for convenience in making measurements. 
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DECREED AND UNDECREED APPROPRIATIONS OP THE RESERVOIRS 
DIVERTING WATER FROM SOUTH PLATTE RIVER AND LOST PARK 
CREEK AND ALSO STANDLEY LAKE PROM CLEAR CREEK. COM- 
PILED NOVEMBER 30, 1314. 



Name of Reservoir 



Antero Decreed 

Lidderdale or Lake George . . . Decreed 

Loet Park Decreed 

Cheesman Decreed 

Cheesman Enlgt Decreed 

Standley Not Decreed 

Barr (OaaB) Decreed 

Barr Enlgt Not Decreed 

Horae Cr Not Decreed 

Milton Not Decreed 

Lr. Latham. Not Decreed 

(Enlgt.) 

Lr. Latham Not Decreed 

Empire Decreed 

Riverside Decreed 

Riverside Enlgt Decreed 

Jackson Lk Decreed 

Jackson Lk. Enlgt Provisional 

Bijou No. 2 Decreed 

Pt. of Rocks Not Decreed 

Prewitt Not Decreed 

Julesburg Decreed 



Total. 









Amount of 


Area at 


Date of 


Gage 


AppTopriati(m 


Highwater 


Appropriation 


Rod Feet 


Acre-Feet 


Line— Acres 


Oct. 


8,1907 


36.00 




85.564 


4.886 


Aug. 


31. 1890 


15.00 




735 


84 


Oct. 


3.1907 


250.00 




45.914 


180 


June 


27, 1889 


140.67 




30.691 


497 






Total 


Enlgt. 


48.373 




Sept. 


24. 1893 


212.00 


ToUl 


79.064 


Total 874 


Jan. 


10. 1907 










Mar. 


4,1902 


95.00 




45.000 


1,800 


Nov. 


20,1885 


19.10 




11,081 


803 


June 


11. 1906 


Total 


Enlgt. 


25.240 




Dee. 


11.1902 


45.00 


Total 


36.321 


Total 1.883 


Jan. 


14.1906 


60.00 




29.356 


1.200 


May 


29,1909 










Jan. 


9.1907 


35.00 




43.262 


2.342 


Sept. 


20. 1898 


13.00 




4.325 


702 






Total 


Enlgt. 


1.889 




Sept. 


20.1900 


15.00 




6,214 


Total 987 


May 


18,1906 


30.00 




37,709 


2.842 


April 


1,1902 


17.41 




16.070 


1.900 






Total 


Enlgt. 


41,437 




Aug. 


1.1^ 


32.00 


Total 


57,507 


Total 3.700 


May 


18. 1901 


28.70 




31.708 


2.447 






Total 


Enlgt. 


3.227 




May 


18, 1901 


30.00 


Total 


34.935 


Total 2,534 


Jan. 


15.1909 


20.00 




9.183 


800 


Nov. 


9,1905 


59.00 




81.329 


3,082 


Jan. 


15.1906 


25.00 




23.916 


2,117 


Feb. 


12,1904 


28.00 




28.178 


1,578 








644.187 


30.889 



H(Nie Creek Reservur brdce night of Jan. 28, 1914. 
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DECREED RESERVOIRS IN SOUTH PLATTE RIVER DRAINAGE, NO- 
VEMBER 30TH, 1914. 



District 


Number of 
Decreed 
Reservoirs 


Number of 

Decreed 

Ax^ropriations 


Date of 

Earliest 

ApiHt>priaUoiis 


Date of 

Utest 

^propriations 


Total Amount 
of Decreed 

Approiniataon 
Acre-Feet 


1 


112 
"Provisional" de 


124 
crees for 332,826 


Dec. 1, 1888 
Acre-ft.and"Fia 


May 1, 1912 
al" decrees for 14 


480,594 
7» 7,68 acre-feet. 


2 

3 

4 

5. 

6 

7 

.8 

9 

23 

64 


24 
44 
37 
58 
56 
28 
23 
20 
17 
"Proviflional" de 
4 


30 

60 

41 

69 

73 

35 

21 

. 23 

18 

crees for 71,648 A 

6 


Sept. 1, 1869 
April 15,1875 
Feb. 1, 1881 
June 1, 1871 
Sept. 1, 18S9 
1866 
Apr. 30. 1871 
May 1. 1873 
Dec. 31, 1877 
ore-ft. and "Final 
Nov. 15, 1888 


April 25, 19C6 
July 10, 1904 
May 2, 1906 
Dec. 10, 1904 
Dec. 13,4906 
Dec. 1906 
Aug. 30, 1893 
Dec. 6, 1882 
July 13. 1910 
" decrees for 216, 
Dec. 16, 1906 


23,487 

133,387 

104,494 

25,184 

29,101 

.12,284 

5,906 

Est. 5,100 

288.542 

894 acre-feet. 

28,568 


Totals 


423 


500 


1866 


May 1, 1912 


1,136,647 



NOTE.— There are two duplicates in above table. IGnnear Reservoir decreed in Districts No. 2 and 
No. 6 for 940 acre^ft. Culver Reservoir decreed in Districts No. 4 and No. 5 (or 150 acre-^t. 
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The following tables of precipitation at 22 stations in the 
drainage area of the South Platte River are compiled from the 
reports of the U. S. Weather Bureau. The 1st table of 17 sta- 
tions located above the mouth of the Cache la Poudre River. The 
2nd table of 5 stations located below the mouth of the Cache la 
Poudre River. 



Name of Station 



Boulder 

Castle Rock 

Cassels 

Cheesman 

Denver 

Estes Park Fish Hatc'y. 

Fort CoUins 

Fort Lupton 

Fry's Ranch 

Georgetown 

Greeley 

Hartsel 

Idaho-Springs 

La Porte 

Longmont 

Long's Peak 

Platte Canon 



Dec. 

1913 

Inches 



4.20 
5.35 
2.57 
4.82 
5.21 
2.95 
4.08 
3.85 
5.90 
4.17 
4.79 
0.91 
4.92 
3.26- 
4.23 
5.89 



Jan. 

1914 

Inches 




0.06 
0.40 


0.03 
0.59 
0.35 
0.08 
1.00 
0.49 
0.01 
0.17 
0.18 
0.03 
0.07 
2.15 





Feb. 

1914 

Inches 



0.08 
0.36 
0.33 
0.08 
0.39 
0.12 
0.30 
0.05 
0.66 
0.04 
0.11 

0.13 
0.14 
0.10 
1.20 
0.70 



Mar. 

1914 

Inches 



April 

1914 

Inches 



1.77 
0.50 
0.66 
1.03 
2.02 
0.98 
0.87 
0.72 
0.41 
1.54 
0.61 
0.37 
1.36 
0.58 
1.18 
1.45 
1.55 L 



3.38 
2.91 
2.55 
2.82 
3.75 
1.98 
3.23 
1.89 
2.45 
2.07 
1.34 
0.91 
1.81 
3.10 
2.78 
3.85 
1.69 



May 

1914 

Inches 



Mean of stations reported 4.23 0.33 | 0.28 1.04 2.50 2.25 1.61 3.77 1.82 



3.57 
2.65 
1.47 
2.45 
3.55 
2.37 
2.73 
2.49 
2.03 
1.50 
2.92 
0.95 
0.96 
2.24 
3.46 
0.90 
2.08 



June 

1914 

Inches 



1.70 
1.14 
1.59 
1.79 
1.67 
1.32 
^.01 
0.73 
0.82 
1.21 
1.98 
2.36 
0.87 
2.22 
2.05 
2.20 
1.72 



July 

1914 

Inches 



3.33 
5.54 
6.78 
1.49 
4.36 
1.68 
1.44 
1.77 
4.57 



8.74 
4.20 
1.60 
2.64 
6.18 
2.28 



Aug. 

1914 

Inches 



1.97 
1.99 
2.49 
1.55 
2.43 
1.75 
1.27 
2.91 
1.45 
2.14 



2.25 
2.63 
1.08 
0.58 
1.68 
1.10 



Total mean precipitation Dec. 1, 1913, to Sept. 1, 1914, 17.83 inches. 
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» 

NORTHEASTERN COLORADO, DISTRICTS NOS. 1 AND 64. 





Dec. 


Jan. 


Feb. 


Mar. 


April 


May 


June 


July 


Aug. 


Name of Station 


1913 


1914 


1914 


1914 


1914 


1914 


1914 


1914 


1914 




Inches 


loehee 


Incbes 


Incbes 


Inches 


Inches 


Inches 


Inches 


Inches 


Keney — 


• 

4.46 


• 


10 





2.22 


2.30 


5.00 


2.30 


0.60 


Ft. Morsan 







0.62 





3.74 


1.39 


2.43 


3.69 


1.33 


Merino 








0.50 




4.32 


0.20 


60 


0.15 


1.70 


Sterling 


2.33 
1.75 


0.03 



0.66 
0.12 






2.05 
3.50 


1.25 
2.60 


1.45 
6.22 


0.53 
0.50 




Sedgwick 


3.11 






Mean of stations reported 


3.84 


0.03 


0.38 





3.16 


1 55 


3.14 


1.43 


1.68 



Total mean precipitation Dec. 1, 1913, to Sept. 1. 1914, 14.21 inches. 

NOTE.^Your attention is directed to the eiceptional pradpitation above the mouth of the Cache la 
Foudre river, iriien compared with the pradpitation bdow the mouth. The mean pradpitation for the same 
period, at the six stations of Hartsd, Chwwman. Casseh, Fbtte Canon, Denver and Ft Lupton, all located on 
the South Platte river above the mouth of Cache la Poudre river, was 17.48 inches, as compared with 14.21 
inches at the five stations located below the month. An excess of 23 per cent, more i^ecipitation on the upper 
reaches of the South Platte river than in the lower vaUey. 
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SBVENTEBNTH BIENNIAL REPORT 



THE WEEKLY REPORTS OP THE WATER COMMISSIONER OF DISTRICT 
NO. 3 SHOW THE FOLLOWING AMOUNTS OP WATER BROUGHT 
OVER FROM DISTRICTS NOS. 47, 48 AND 51, INTO DISTRICT NO. 3, 
DURING 1914. 



April 

May 

June 

July 

August 

Sept 

Oct , 

Nov 

Totals 

Stored in Dist. No. 3 



Used for direct irrigation. 



From 

District No. 47 

in Acre-Feet 







690 

1,540 

394 

162 







2.786 



56 
In Halligan Reeer- 



v«r 



2.730 
By North Poudre 
Canal and Lari- 
mer County Ditch 



FnHn 

District No. 48 

in Acre-Feet 







930 

5.912 

3.098 

1,064 







11.004 



382 
In Rocky Ridge 
Reservoir 



9,962 
By Larimer and 
Weld and Lari- 
mer Coimty 
Ditches 



From 

District No. 51 

in Aere-Feet 







2.000 

4.574 

« 

1.042 






7.616 



7.616 
By Larimer Coun- 
ty Ditch 



ToUl 







3.620 

12.026 

4.534 

1.226 







21,406 



438 



20,308 



NOTE. — During June. 660 acce-Ceet of the water brought over from District No. 48 went to the general 
supply of the Cache la Poudre River. 

In making this transfer of water 5 per cent, is deducted for ioss in transit. 
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THE WEfEKLY REPORTS OF THE WATER COMMISSIONERS SHOW THE 
FOLLOWING AMOUNTS OF RIVER WATER, IN ACRE-FEET, USED 
IN IRRIGATION DURING 1914. 



District 



1 

2 

3 

4 

5 

6 

7 

8 

9 

64 

Totals 



April 


May 


June 


' July 
48.988 


Aug. 


Sept. 


Oct. 


Nov. 


5.300 


48,236 


70,886 


67,630 


40,084 


37,560 


19,980 


1.000 


29,926 


66,720 


70,478 


69,980 


46,530 


19,660 


280 





61,180 


117,460 


62,556 


27,994 


12,626 


890 


490 





22,082 


46,396 


34,620 


18.720 


8,088 


2,410 








16,090 


34.652 


25,238 


9,106 


4,316 


1,002 








1,200 


46.986 


39,046 


13.438 


5,260 


2,598 


140 





8,940 


33.810 


35,840 


20.618 


9,720 


6,366 


280 


2.358 


13.328 


29,168 


38,320 


27,670 


22,912 


16,720 


448 





408 


5,574 


9,466 


7,068 


4,660 


2,442 





19.860 


23,884 


23,972 


25,260 


40,290 


17,700 


12,900 





28,518 


224,274 


475.624 


389,802 


292,414 


171,896 


102,448 


21,618 



Total 



338,664 
294,474 
283.196 
132,316 

89,404 
108,668 
115,474 
150,924 

29.618 
163,856 

1,706,594 



THE WEEKLY REPORTS OF THE WATER COMMISSIONERS SHOW THE 
FOLLOWING AMOUNTS OF RESERVOIR WATER, IN ACRE-FEET, 
USED IN IRRIGATION DURINd 1914. SEE *'NOTE" BELOW. 



District 



1. 
2. 
3. 
4. 

5. 
6. 
7. 
8. 
9. 
64. 



Totals. 



April 


May 


June 


July 


Aug. 


Sept. 


Oct. 


Nov. 











■ 

1,316 


84 


1,498 

















1,500 


6,182 


150 














4,880 

• 


19,660 


21,900 


8,800 














260 


1.938 


3.172 


2,240 


90 














700 


5.488 


2,668 


36 














3,770 


4,060 


1,430 


456 














■^0 





















































- 

















2,940 




















5.140 


31,814 


39.886 


16,686 


582 






Total 

2,898 

6,832 

55,230 

7,700 

8,792 

9,716 







2.940 



94,108 



NOTE.— The above quantities do NOT include the waters run from reservoirs directly to the land irri' 
gated without first passing through the rivers or iraed in exchange for river water. They only include the 
reservoir water that was dischai^ed into the rivers afld rediverted, or discharged into the rivers or into ditches 
in exchange for river wat«r. 

The annual reports of the water commissioners show that by the three above methods of using reservoir 
water for iirigation. District No. 1 used 110,723 acre-feet; District No. 2 used 149,508 acre-feet; District No. 
3 used 99.325 acre-feet; and District No. 4 used 39,862 acre-feet during 1914. 
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SEVKNTHENTH BIENNIAL REPORT 



THE WEEKLY REPORTS OF THE WATER COMMISSIONERS SHOW THE 
FOLLOWING AMOUNTS OF RIVEfR WATE^ AND RESERVOIR WATER, 
IN ACRE-FEET. USED IN IRRIGATION DURING 1914. SEE "NOTE" 
BELOW. 



District 


April 


May 


June 


July 


Aag. 


Sept. 


Oct. 


Nov. 


Totel 


1 


5,300 

1,000 











2,358 



19.860 


48.236 

29,926 

61,180 

22,082 

15,090 

1,200 

S.490 

13,328 

408 

23.884 


70.886 
66,720 
122,340 
46.656 
34.652 
46.986 
33.810 
29,168 
5,574 
23,972 


50.304 
71,978 
82.206 
36.558 
25,938 
42,816 
35.840 
38.320 
9,466 
28,190 


67,714 
65,162 
49,894 
21.892 
14.594 
17,498 
20.518 
27.670 
7,068 
40,290 


41,582 

46.680 
- 21.426 

10.328 
6,884 
6.690 
9.720 

22,912 
4,660 

17,700 


37.560 

19,560 
890 
2,500 
1.038 
3.054 
6,366 

16,720 
2,442 

12.900 


19,980 

280 

490 





140. 

280 

448 






341.562 


2 


301,306 


3 


338.426 


4 

5 


140.016 
98.196 


6 


118,384 


7 


115.474 


8 


150,924 


9 


29.618 


64 


166,796 






Totals...: 


28,518 


224,274 


1 
480,764 


421,616 


332,300 


188.582 


103.030 


21.618 


1,800,702 



NOTE.— The above quantitieB do NOT include the water run from reservoirs directly to the land irri- 
gated without first passing through the rivers or used in exchange for river water. They only include the 
reservoir water that was discharged into the rivers and rediverted. or discharged into the rivers or into ditches 
in exchange for river water. 

The irrigation officials have no authority to supervise the use of water by the first mentioned method. 
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THE WEEKLY REPORTS OF THE WATER COMMISSIONERS SHOW THE 
FOLLOWING AMbUNTS OF WATER, IN ACRE-FEET, DIVERTED 
FROM THE RIVERS FOR STORAGE IN Rl^SERVOIRS DURING lfll4. 



District 



1.. 
2.. 
3.. 
4.. 
5.. 
6... 
7... 
8... 
9... 
64... 



April 


May 


June 


July 


Aug. 


Sept. 


Oct. 


Nov. 


Total 


58.848 


31,770 


23,936 





10,192 





26,320 


55,042 


206,108 


9,490 


1,600 














5.250 


11,42*0 


27,760 


26,270 


9,990 


4,290 








2,780 


9.820 


5,470 


58,620 


5,322 


608 














1,442 


2,440 


9,812 


560 


6,960 


600 











1,204 


2,166 


11.490 


3,520 


7,490 














98 


2,172 


13,280 


2,550 


620 














1,960 


5,180 


10,310 


140 























140 


5,376 


3,847 


1,320 


88 








742 


448 


11,821 


1,000 























1,000 


113,076 


62,885 


30,146 


. 88 


10.192 


2,780 


46.836 


84,338 


350,341 



NOTE. — ^The above table includes the 438 acre-feet of water brought over from Districts No. 47 and 
No. 48 and stored in District No. 3. Reservoir water discharged into the river and stored in another reser- 
voir is NOT included. River water stored in exchange for water from another reservoir is NOT included. 
These exchanges exist only in districts No. 3 and No. 4. 

POINT OF ROCKS RESERVOIR AND PREWITT RES. are located in District No. 64, but the head- 
gates of the inlet ditches are in District No.^ 1 and the Water Commissioner of No. 1 reports the amounts di- 
verted for storage in them. In this table these amounts are charged to District No. 1. District No. 64 is 
only charged with the amounts diverted for storage in Julesburg Reservoir. 

STANDLEY LAKE is located in District No. 2 but the headgate of the inlet ditch is in District No. 7 and 
the Water Commissioner of No. 7 reports the amounts diverted for storage in it. In this table these amounts 
are changed to District No. 7. 

District No. 2: Standley Lake Res. commenced to stoire water Feb. 1911, and Milton and Horse Creek 
Reservoirs in May, 1912. Horse Creek Reservoir broke night of Jan. 28, 1914. Loss of 12,000 acre-feet. 

District No. 3: Halligan Res. commenced to store water Aug. 1910. 

District No. 5: Foot Hills Res. commenced to store water May, 1912. 

District No. 6: Barker Meadow Res. commenced to store water in Spring of 1912. 

District No. 8: Castlewood Res. Capacity 5,257 acre-feet. 

District No. 64: Point of Rocks Res. commenced to store water Feb., 1911. and Prewitt Res. commenced 
to store Dec., 1912. Julesburg Res. Capacity 28,178 acre-feet. 
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SEVENTEENTH BIENNIAL REPORT 



THE WETEKLY REPORTS OP THE WATER COMMISSIONERS SHOW THE 
FOLLOWING AVERAGE DAILY UNSUPPLIED SHORTAGE OF WATER 
FOR IRRIGATION, IN SECOND-FEET. DURING 1914. 



District 


• 

April 


May 


June 


July 


Aug. 


Sept. 


Oct. 


Nov. 


% 


1 :... 































• 

Last 10 days 

340 
Last 10 days 

334 


Last 10 Hays 
400 









First 18 days 

303 
First 11 days 

135 

461 

281 
Last 6 days 
65 

252 
7 days 
100 
First 11 days 

126 
First 4 days 
55 
525 


Last 2 days 
123 



350 

218 

47 

154 

128 







First 19 days 
226 


First 19 days 
284 

98 
First 5 days 
60 

229 

• 

191 



12 





• 




First 3 days 
35 


First 17 days 

190 
First 17 days 

116 


First 17 days 
13 











2 


3 


4 


5 


6 




7 




8 




9 




Upper 64 




Totab 








1,074? 


2,293? 


1,020? 


1.100? 


354?' 


4 







7 This shortage is only foe a part of the month. 

NOTE. — ^When quantities are not given thoe was no water used for direct irrigation. When the first and 
last days are noted, there was a shortage during those days, but no shortage during the balance of the month. 
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A CONDENSED STATEMENT OF THE WEEKLY REPORTS 
OF THE WATER COMMISSIONERS FOR 1914 IS AS 
FOLLOWS : 

If we take Districts 1 to 9, both inclusive, and District No. 
64, covering the South Platte River and its tributaries from Platte 
Canon to the Colorado-Nebraska line, a distance of 250 miles, 
we have the following table : 



April... 
May. . . 
June.. . 
Joly... 
August. 
Sept.... 

Oct 

Nov.... 





Amount of Water 

Diverted from 

tlie Rivers 

for Storage 

in Reservoirs 

in Acre-Feet 


Amount of 

Reservoir Water 

Used in Irrigation 

in Acre-Feet 

See "Note" 


Amount of River 

and ResfTvoir 

Water Used in 

Irrigation in 

Acre-Feet . 

See "Note" 


Average Daily 
Unsupplied 
Shortage of 
Water for 
Irrigation in 
Second-Feet 




113,076 
62,885 
30.146 
88 
10,192 
2.780 
46.836 
84,338 






5,140 

31,814 

39.886 

16.686 

582 




28,518 
224.274 
480,764 
421,616 
332,300 
188,582 
103,030 

21,618 












(a) 1,074 




2,2937 




1,020? 




1,100? 




354? 


. 









als 


350.341 


94,108 


1,800,702 





(a) Last 10 days in June, in districts No. 3, No. 4. and No. 6. 

7 This shortage is only for a part of the month. 

NOTE.— The "Amount of Reservoir Water Used in Irrigation" and "Amount of River and Reservoir 
Water Used in Irrigation" given above, do NOT include reservoir water run directly from the reservoirs to the 
land irrigated without first passing through the rivers or used in exchange for river water. They only include 
the reservoir water that was discharged into the rivers and rediverted. or discharged into the rivers or into 
ditches in exchange for river water. 
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SBVBNTBENTII BIENNIAL REPORT 



IRRIGATION DIVISION NO. 1. 

TABULATED STATEMENT OF WATER COMMISSIONERS' ANNUAL RES- 
ERVOIR REPORTS FOR THE IRRIGATION SEASON OF 1914. 



District 


Number of 
Reservoirs 
Reported 


Area of 

High Water 

Line Acres 


1 
Capacity 
in Acre-Feet 


Quantity of 

Water in 

ReservcHrs 

Mayl. 

1914 

Acre-Feet 


1 

Quantity of ' Quantity of 
Water in Water 

Reservoirs • Held Over 
Nov. 1, , frran Nov. 1, 
1914 1913 

Acre-Feet j Acre-Feet 

1 


4 

2 (A) 


5 
32 
57 
15 
14 
27 
53 

3 
36 

2 

5 
3 
3 


10.295 
9,714 

10.224 
4,906 
2.795 
2.638 
Not reported 
600 
1,729 
5.760 

93 

6.982 

64 


1 
149.867 ! 111.249 

160,47t) 143.470 

158,073 122.261 


38,294 None 
812 22,300 


3 


49.816 45.317 


4 


94,843 

41.912 

41,955 

17.911 

10,000 

28.658 

164.628 

No reservoirB 

No reservoirs 

597 

142.341 

528 


70,510 


32.698 40.600 


5 


31,660 16.297 19.217 


6 


33,545 

17,744 

10,000 

27.026 

107.385 

reported 

reported 

459 

71,657 

287 


16.922 
1.741 
3.500 

21,800 
105.618 

69 

33,789 

413 


4.894 


7 

8 


9,110 
3.500 


« 
9 


13,987 


23 (B) 


96,857 


46 

47 




48 




64 (A) 


7,434 


65 


46 


Totals 


255 


55,799 


1.011.783 


747,253 


321.769 


263.262 



(A) District No. 2 includes storage in Standley Lake. 

District No. 64 includes storage in R. of Rocks and Frewitt Reservoirs. 

(B) These two reservoirs. Antero and Lake Cheesman. are comjHled from the records of this office. No 
annual report recdved from the Water Commissioner of District No. 23. 
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During 1013 certified copies of the decrees entered in the gen- 
eral adjudication of water rights for ditches and reservoirs in 
district No. 23, were filed in this office. One decree was for use of 
water for irrigation and the other for non-irrigation. 

During 1914 decrees were entered in general adjudications 
of water rights in districts No. 7 and No. 1, certified copies of 
which have been filed in this office. 

In district No. 7 the decree is for ditches and reservoirs 
using water for non-irrigation, or beneficial use or application 
other than direct irrigation, such as domestic, power, municipal, 
manufacturing and other beneficial purposes. 

In district No. 1 the decree is for ditches and reservoirs 
using water for irrigation and other beneficial purposes. This 
decree for district No. 1 and the findings of Referee William R. 
Kelly as approved by Judge Robert G. Strong, are without ex- 
ception, the clearest and most explicit of any decree and findings 
on file in this office. 

This decree has simplified the distribution of water in the 
South Platte drainage, not only as regards the rights of reser- 
voirs for storage of water, but also as to the distribution of the 
water claimed to have been developed by so-called seepage 
ditches. The refusal of this office, during the past six years, to dis- 
tribute this seepage water without an order from the Court, has 
been the basis of many injunctions issued for my better educa- 
tion in irrigation matters. 

These findings of the referee in district No. 1, relative to ' 
claims for the exclusive right to water appropriated by seepage 
or drainage ditches; the question of "due diligence" or "reason- 
able time" in perfecting an appropriation; the much abused, in 
the past, doctrine of "appropriation by relation"; and the 
authorities quoted in support of his rulings, are recommended to 
all who are interested in the betterment of our system of ap- 
propriation of water. 

They should be used as an established precedent to be fol- 
lowed in all future adjudications of water rights. 

The statutes of this State require the clerks of The District 
Courts to file in this office, within ten davs after thev are ren- 
dered, certified copies of all decrees fixing the priorities of ap- 
propriation of water for all beneficial purposes. This law in 
many instances has never been complied with. I have been ad- 
vised that decrees for certain ditches and reservoirs have been 
entered by the courts, copies of which have not been filed in this 
office. I have requested the owners of these appropriations and 
the clerks of the courts to furnish this office with copies of same, 
but have not been successful in obtaining them. One clerk wrote 
me that he would furnish this office with a copy of the decree re- 
quested, if I would send him one dollar and fifty cents. It is 
needless to say, that I still have my one dollar and fifty cents and 
the clerk still has his decree. I would recommend that the legis- 
lature be requested to pass a law, that no decree fixing priorities 
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of appropriation of water for irrigation or any other beneficial 
purpose, nor any order of the Court modifying said decree, shall 
go into effect until a certified copy of same has been filed in the 
office of the State Engineer and in the office of the Division En- 
gineer as required in Chapter 155, Sec. 11, Session Laws of 1911. 

The necessity for this 'enactment is obvious when we recall, 
that the present law requires the division engineer to distribute 
the waters of the division, in accordance with the dates of ap- 
propriation ajg shown by his "Register Priorities" compiled from 
the decrees on file in his office. 

For many years past the irrigation officials in charge of the 
distribution of the waters of the state have, without exception, 
been of the opinion that there should be a change in the methods 
of selecting and paying the water commissioners. 

The fact that a man is a good political worker, is no cri- 
terion by which to judge of his efficiency as a water commis- 
sioner. A hammer and a saw are both useful instruments in 
their place, but a hammer is worthless when used to saw wood, 
and a saw is worse than worthless when used to drive nails. 

There should be no politics in the question. It is a matter 
of business. We should have one of the most progressive sys- 
tems for the distribution of water in the country. The changes 
of the personnel of the water commissioners should be for the 
purpose of providing adequate, efficient and constantly improving 
service. At present it is crude and inefficient. 

Our system of distributing water has not progressed as rap- 
idly as it should, in response to the growing demands made upon 
it with the increasing number of new ditches and reservoirs. 
There should be a rearrangement of present methods which will 
eliminate all useless appeals. Above all things our system 
should be practical and allow the division engineer to work in 
harmony with the water commissioners. Nothing can be ac- 
complished if all these men are pulling in different directions. 
I would therefore urge that the following changes be made, 
which seem absolutely necessary for effective work. 

All ditches should be rated at least once each year and in 
some cases oftener. Some of the large ditches need frequent 
check measurements. This would necessitate the continuous serv- 
ices of a hydrographer during the irrigation season. 

Ditches should be required by statute to be provided with 
self registering devices. Water Commissioners and their depu- 
ties should give all of their time during the irrigation season, 
to the distribution of water. They should visit daily each ditch 
on the main stream of their district. Some of them never in- 
spect the ditches near the lower end of their districts. 

If these officials knew their tenure in office depended upon 
their efficiency and not upon their "pulP', there would be a marked 
change for the better in some of the districts in this division. 
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The finest system in the world is utterly worthless without 
the best personnel, and the utmost possible eflfiiciency should be 
demanded of them. 

Under the present method of appointing and paying them, the 
administration of the laws lacks strength, uniformity or impar- 
tiality in their enforcement. I would, therefore, recommend that 
the legislature be requested to place them under the State Civil 
Service after an examination as to their qualifications for the 
position, and that they should be paid by the State a definite 
salary. The division engineer should be given the authority to 
suspend any water commissioner, without pay, for failure to 
carry out his instructions. 

This office is in need of a filing case, t>ook case and a map 
hanger, for a proper transaction of the business and preservation 
of the records of the division. The estimated cost of which is 
placed at (JIOO.OO) One Hundred Dollars, to be covered by a 
special appropriation. 

I hereto attach the regular statutory tabulation of the 
Water Commissioners' Annual Reports. 

Respectfully submitted, 

(Signed) F. COGSWELL, 
Irrigation Division Engineer, 

Irrigation Division No. 1. 
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IRRIGATION DIVISION NO. 1. 

TABULATED STATEMENT OF WATER COMMISSIONERS' ANNUAL DITCH 
REPORTS FOR THE IRRIGATION SEASON OF 1914. 



(1) 



District 



1 

2 

a 

4 

5 

^ 6 

7 

« 

8....* 

9 

23 

46 

47 

48 

64 

65 

ToUb 



(2) 



Amount of 
Approprutiao 

in 
Seoond-Feet 



•3.368 
3.240 
3.560 
2.509 
2,494 
2.212 
1.620 
1.962 
395 

1.912 

Th6 Wmter Co 

371 decreed 

unreported di 

1,430 

3.215 

171 



(3) 



Capacity 
ofDitofan 

in 
Second-Feet 



(4) 



Length oT^ 
Main 
Ditches 
in Miles 



2,766 
2.844 
3,333 
2.935 
1,480 
1,929 



1.885 
345 
No annual rep 

1.934 
mmiasioneronly 



appropriations, 
tches 



3,215 
181 



28,088 



22.837 



378 
250 
363 
228 
243 
291 
208 
241 
54 

ort received 
180 

reports rekttive 
He reports an 

102 
262 
Not reported 



(5) 



Length of 

Laterak 

in 

Miles 



314 
69 
1.239 
125 
230 
181 



2,800 



388 
36 



(8) 

First Day 

Water 

Diverted 

from Natural 

Streams for 

Irrigation 



to 14 ditches o 
abundance of 



739 



3.321 



April 5 
April 15 
April 25 
May 31 
April 27 
April 1 
March 14 
April 1 
March 8 

April 10 
ttt of a total of 
water for all the 

April 28 
April 1 
May 1 



March 8 
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IRRIGATION DIVISION NO. 1. 

TABULATED STATEMENT OF WATER COMMISSIONERS' ANNUAL DITCH 
REPORTS FOR THE IRRIGATION SEASON OF 1914. 





(7) 


- 

(8) 


(9) 


(10) 




Last Day 


Maximum No. of 




Amount of Water 




Wat» Diverted 


Days Water 


Maximum 


Carried from 




from Natural 


Diverted from 


No. of Days 


Reservoirs in 


District 


Streams for 


Natural Streams 


Water Carried 


Acre-Feet 




Irrigation 

> 


for Irrigation 


from Reservoirs 


See "Note" 


1 


Npv. 30 


239 


69 


110,723 


2 


Nov. 1 


200 


202 


149.508 


3 


Oct. 5 


163 


Not reported 


99,325 


4 


Oct. 31 


154 


Not reported 


39,862 


5 ' 


Oct. 7 


• 164 


Not reported 


24,127 • 


6 


Nov. 11 


225 


194 


24,211 • 


7. 


Nov. 15 


247 


Not reported 


18.583 


8 


Nov. 10 
Oct. 31 


224 
238 


125 
Not reported 


6.500 


9 


11.223 


23 








None 


46 


Sept. 25 


160 


No reservoirs repor 


ted 


47 






No reservoirs repor 
'Not reported 


t«d 


48 


Oct. 10 


167 


390 


64 


Oct. 31 


214 


128 


92,318 


65 


Nov. 15 


199 


59 


94 


Totals 


Nov. 30 


267 


194 


576.864 



NOTE. — The quantities in column (10) represent the reported acre-feet in the reservoirs on May Ist, 1914. 
plus the acre-feet diverted from the rivers for storage from May 1st to Nov. 1st, minus the acre-feet reported 
in the reservoirs on Nov. 1st, 1914. 

District No. 2 mcludes storage in Standley Lake. 

District No. 64 includes storage in Pt. of Rocks and Prewitt Reservoirs. 
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IRRIGATION DIVISION NO. 1. 

TABULATED STATEMENT OF WATER CXJMMISSIONERS* ANNUAL DITCH 
REPORTS FOR THE IRRIGATION SEASON OF 1914. 



District 


(11) 

Avoage Daily 
Amount of Water 

Diverted by 

Ditches During 

Season from 

Natural 

Streams for 

Irrigation 

Second-Feet 


(12) 

No. of Acre- 
Feet Diverted 

by Ditches 
During Season 
from Natural 

Streams for 

Irrigatiao 


(13) 

total 
No. of Acres 

That Can 
Be Irrigated 

Rop "Note" 


(14) (15) 
Ooijs Irrigated, Etc. 

t 


Alfalfa 


Natural 
Grasses 


1 

2 

•3 

4 

6 

6 

7 _ 

8 

9 

23 


1,406 
1,007 
1,378 
559 
436 
672 
368 
539 
137 

• 


326.354 
296.296 
316,449 
133.548 
113,875 
114.060 
110,921 
187.607 
36.848 


148.600 

92.816 

391.600 

113,810 

106,694 

94.102 

130.435 

122.290 

12,357 


26.100 
24.583 
66.836 
31,200 
31,520 
34,180 
35,195 
17.271 
4.970 


13,200 
3,692 
6.790 

725 
5,590 
9,630 
6.490 
1.498 

273 


46 


1.577 


224.384 


89,916 




50.954 


• 

47 






48 

64 

65 


422 

987 

96 


55.273 

211,269 

15,668 


10.784 

101.515 

3.779 


6 

31.810 

1.187 


5.213 

21.830 

1.272 


. Totals 


9,584 


2,141,546 


1,420.787 


304.858 


127.157 



NOTE. — The quantities given in columns (13) to (25), reimBent the total acreage that can be irrigated 
or was irrigated, whether the ditches only used the natural flow of sfareams, or used river and reservmr water 
combined. The total amount of water used in any district, except in Districts Nos. 3 and 7, will be found by add- 
ing together the "No. of Acre-ft. Diverted by Ditches Daring Season from Natural Streams," given in column 
(12) and the "Amount of Water Carried from Reservoirs in Acre-Feet," as given in column (10). In District 
No. 3. 20,308 Acre-Feet were diverted from Districts Nos. 47, 48. and 51. Also an unknown amount of reser- 
voir water was used. In District Nov 7, 476 Acre-Feet were diverted from District No. 51 and used by the 
Golden C!ity and Raktton Cn?k EKtch. 
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IRRIGATION DIVISION NO. 1. 

TABULATED STATEMENT OF WATER COMMISSIONERS' ANNUAL DITCH 
REPORTS FOR THE IRRIGATION SEASON OF 1914. 



CROPS IRRIGATED FROM CANALS IN ACRES, SEE "NOTE" BELOW 



District 


(16) 
Cereab 


(17) 
Orchards 


(18) 
Market 
Gardens 


(19) 
Potatoes 


(20) 
Sugar 
Beets 


(21) 
Other 
Crops 


1...". 


26.545 
32,542 
92,057 
53,640 
38,570 
33,865 
43,705 
16,666 
4,273 


214 
226 
2.396 
1,700 
1.204 
2,056 
3,995 
3,378 
204 


40 

4,342 

1,643 

135 

917 

864 

10,585 

1,590 

44 


2,528 

2,268 

29.040 

2.745 

200 

405 


H,773 

12,320 

42,755 

15,995 

10,160 

8.440 

700 

574 

235 


10,953 
2,761 
4.050 


2 


3 


4 


2,675 
1,290 


5 


6 


1,518 


7 


70 


8 


200 


5.510 


9 


29 


23 






46 


505 




1 




• 




47 










48 








6 

1,430 

26 

1 






64 


17,090 
484 


136 
41 


68 
32 


15.938 
37 


745 


65 


200 






Totals 


359,942 


15,560 


20,261 


38.848 


121.927 


30.101 
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IRRIGATION DIVISION NO. 1. 

TABULATED STATEMENT OF WATER COMMISSIONERS' ANNUAL. DITCH 
REPORTS FOR THE IRRIGATION SEASON OF 1914. 



CROPS IRRIQATED FROM CANALS IN ACRES 


C08T-D0TJ.ARS 


District 


(22) 


(23) 
Cabbage 


(24) 


(25) 

Total 

Irrigated 


(26) 
Superin- 
tendenee 


(27) 
Repairs 


(28) 
Improve* 
menta 


1 


1 




94.353 

83.698 
245,567 

110,300 

• 

90,227 

91.258 

100.740 

46,747 

10.284 


14.580 

17.910 
25.406 

10,650 

9,705 

3.600 

Not repor 

3,660 

2.436 


7,900 

6,755 
20.850 

800 

3,490 
11,880 

• 

ted 
6,558 
1.400 


11.400 


2 




857 


Celery 
107 


3,130 


3 




20,700 


4 






Peas 
1.485 
Peas 
776 


7,576 


5.. 


1 

1 
1 


3,136 
7000 


6.. 


I 


7 










• 
8 






Celery 
60 

Com 
39 


605 


9.. 


Timothy 
202 


15 


787 


23 




46 


Pasture 
38.455 






89.915 


Not repor 


ted 




47 








48 


1 




5.225 

89,047 

3,278 




402 

5,210 

633 


226 


64 








6.450 


2,735 


66 








296 














Totals 


38 657 


872 


2,467 


1,060,639 


94 386 65 878 


K? asQ 
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Pueblo, Colo., December 15, 1913. 
Hon. John E. Field, 
State Engineer, 
Denver, Colo. 

Dear Sir: I have the pleasure of handing you herewith my 
report for the year ending November 30, 1913, for Division No. 
2, comprising the drainage basin of the Arkansas River and all 
its tributaries within the State of Colorado, divided into 13 Dis- 
tricts embracing more than one-fourth of the entire state. 

The soil within the boundaries of this Division in richness 
and productiveness is second to none in the world ; every variety 
of fruit or vegetable indigenous to this latitude will grow most 
bountifully here. 

I will briefly mention here, although foreign to irrigation, yet 
vital to this Division, the great wealth of mineral, — gold, silver, 
lead and zinc, together with enormous coal fields, and oil-pro- 
ducing wells for more than 25 years; the mineral production 
greatest of any in the Union, the best of building stone and beau- 
tiful marble. The great feeding grounds for tens of thousands 
of cattle, sheep and hogs; large numbers are finished in the fat- 
tening pens throughout the valley for local and outside markets, 
as the local packing plant here consumes over fifty thousand hogs, 
cattle and sheep in proportion. The best of local markets for not 
only a limited amount of live stock, but for truck garden 
products. 

Whilst the last season was a most prosperous and produc- 
tive one, the precipitation was much below the normal, so dis- 
tributed throughout the season as to produce good results. Be 
ginning the season without a full reservoir in the entire Division, 
and many with but a very meagre amount with the above condi- 
tions, and no storage whatever during the entire season, one of 
the shortest on water ever known, — we had most bountiful and ex- 
cellent yields of all crops and many record makers. 

SNOWFALL^ RAINFALL^ AND RUNOFF 

The rainfall and snowfall records for the past year show a 
result considerably under the normal. Taking the year from 
Dec. 1, 1912, to Dec. 1, 1913, the total rainfall at Pueblo totals 
9.25 in., which is about 77% of the normal. The precipitation in 
June was less than half the normal, being 0.66 in. In July sev- 
eral very heavy rains, totaling 3.12 in. brought the precipita- 
tion for the month much above the normal of 1.97 in. August 
showed a precipitation of 0.87 in. while the normal is 1.57 in. 

A comparison of the snowfall records at Leadville, Tennessee 
Fork, Lake Fork, and Twin Lakes, with those for the previous 
winter, which were normal, show the supply to have been about 
2/3 of the normal. 
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The total runoflf at Canon City for the past season, April to 
November inclusive, was 345,000 acre feet, which is 64% of the 
runoff for 1912. The records at Granite showed 84%, at Salida 
79%, and Pueblo 57% of the runoff for 1912, 

COMPARISON OP 1913 WITH 1912 

The reports from Districts 11, 12, 14, 17 and 67, which lie 
along the main river and may be taken as approximately correct, 
show a total diversion of 838,400 acre feet. The report from the 
same districts for the previous year of 1912 show a total diversion 
of 1,212,400 acre feet. The diversions of 1913 are about 69% of 
those of 1912. The total acres irrigated by these same districts 
in 1912 was 373,574 acres and in 1913 w«s 364,164 acres or 97.5% 
of the previous year. 

A comparison of the past year with the previous year shows 
a decrease of about 20,000 acres in alfalfa, a decrease of 20,000 
acres in cereals and an increase of 7500 acres in sugar beets. 

FINANCIAL 

If the office of the Division Engineer is to serve the purpose for 
which it was created, it is absolutely essential that a more liberal 
appropriation be provided; the abolition of railroad passes, the 
demand for more frequent and accurate measurements of ditches 
and streams and necessity for more frequent use of telephones 
has raised the expense of the office to a point where the f 500.00 
now allowed is entirely inadequate. During the past season this 
amount was exceeded by J135.00, which represented a personal 
loss to the Division Engineer in charge. The amount appropri- 
ated should not be less than JIOOO.OO ; and we further recommend 
the State furnish each Division Engineer an automobile, in view 
of the increased expense of traveling due largely to the aboli- 
tion of passes, &c. It is the intention of the office during the 
coming season to make a charge of f 10.00 per day and expenses 
for all canal rating. During the past season 28 ratings were 
made. At the above rate this would amount to f260. per year, 
and it is suggested that this amount be credited to the Division 
office to be expended for necessary expense and betterment of 
service. 

OFFICE FURNISHINGS 

In the laws of the 18th General Assembly it was provided 
that the Secretary of State provide and furnish the Division En- 
gineers offices with the necessary furniture, filing cases, etc. re- 
quired to properly care for the numerous letters and records. 
The law, as enacted, failed to provide an appropriation for this 
purpose. It is hoped that the next legislature will not overlook 
this important matter. Such furnishings as are now in this of- 
fice are provided by the Division Engineer. The records col- 
lected by the office, consisting of canal ratings, stream gagings, 
reservoir and canal reports, copies of decrees, capacity tables. 
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letters, etc., are of considerable value and can only be properly 
preserved in suitable filing cases. The cost of the necessary 
cases would not exceed f 100.00. 

PEUIT 

The apple and cherry crop vras the best ever known in the 
valley, — size, color, flavor and yield never excelled in any land. 
The great value of pruning and spraying has begun to dawn on 
our people and thus the fruits of vigorous application of each 
has been most satisfactory and remunerative. Some districts 
have already marketed over one hundred thousand dollars worth 
of apples, and there are many such districts throughout the val- 
ley. 

MELONS 

The* cantaloupe and melon crop was very heavy and most 
satisfactory returns obtained. 

CROPS ' 

Of the more than one half million, irrigated acres of this 
Division there was 185,274 acres of alfalfa yielding 741,096 tons 
at 18.00 (minimum) ?5,928,768— 84896 acres in cereals, nearly 
20,000 acres in orchards, 50867 acres sugar beets, bringing to 
the farmer alone more than four million dollars. The tonnage 
and per cent of sugar was above the average, some growers re- 
ceived as much as |8.00 per ton sliding scale based on percent 
sugar. 

SEED AND TRUCK GARDENING 

There is a large acreage devoted entirely to growing seeds 
of all kinds for truck gardeners et al sold at wholesale througli- 
out the country. Some of the best paying crops are celery, cucum- 
bers, ouions, cabbage and tomatoes; during the summer months 
they are shipped in car lots to many states east and south. 

CANNING FACTORIES 

The several canning and pickling factories were supplied to 
capacity during the season. 

ALFALFA MEAL MILLS 

The alfalfa meal mill has proved a success, advanced the 
price of alfalfa, — a short haul for the farmer, and saves the price 
of baling. 

INTENSE FARMING 

The value of intense farming is shown by the great num- 
ber of good homes made possible on 5, 10, 20 or 40 acres, with 
modem equipments, affording comfort, with many luxuries. This 
can be done with any one of a number of different crops. There 
is no other investment of like amount that will produce the 
above. 
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CONDENSED MILK PLANT 

One of the most iiiii)ortant enterprises ever located in this 
State is the Helvetia Condensed Milk Plant at Lamar, which will 
begin active operations about January 5th, 1914, — a "capacity 
of 5000 cows." One can readily imagine the great importance 
of this industry. It is a well known fact that prosperity follows 
the cow. 

DITY OF WATER 

The duty of water, for irrigation, is the amount of land a 
given amount of water will irrigate successfully in the growing 
and maturing of any particular crop. The demand for water by 
the various ditch, canal and reservoir managements is becoming 
more insistent and constant each year. The reason of this is 
apparent. 

The various ditch managements have spent much money and 
time each year since the ditches were built in bringing settlers 
(either land purchasers or renters) on to the lands to be irrigated 
from the respective ditches. Even with the most constant efforts 
to settle up the territory and subdue the lands to be irrigated, 
and even with unlimited means available for settling up the lands, 
the process has been- slow. Gradually, however, the acreage of 
land actually in cultivation and under irrigation from the various 
canals and reservoirs has increased from year to year until now 
practically the maximum acreage is being irrigated under each 
irrigation system. As the acreage has increased, the need for 
water has become greater until now practically every irrigation 
enterprise in the Arkansas Valley needs and demands its full ap- 
propriation of water all the time ; whereas in earlier times, a con- 
stant flow of the full appropriation of water was not always 
needed. 

WATER COMMISSIONERS^ SHEET 

I would suggest that columns 3, 7, 8, 9, IO3 11, 25, 26 and 27, 
in the sheets used -by the Water Commissioners for their annual 
reports, be eliminated, as they mean nothing to them and are not 
understood sufficiently to give them place. That columns 6 to 14, 
inclusive, in reservoir sheets, be left off. I would recommend 
that all quantities be expressed in acre feet, and that the date of 
priority be added. Also that the field books used by the Commis- 
sioners can be used 2 or 3 years each, as they are not nearly used 
up in one season, and much expense can be saved, as there is 
plenty unused space to accommodate from one to two years more. 

WATER COMMISSIONERS * 

There are eleven water commissioners in this Division, five 
on the main river and six on tributaries. It is again urged as in 
previous reports that the commissioners be chosen by Civil Serv- 
ice and paid directly by the State. It is further recommended 
that the commissioners in Districts 12, 14, 17 and 67 be paid 
$1,500.00 per year and that the remaining commissioners in Dis- 
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tricts 10, 11, 13, 15, 18 and 19, be paid $1,000.00 per year. If 
deputy commissioners be needed these should still be paid directly 
by the counties, as is now the case. This arrangement would 
cost the State $13,000.00 in salaries for Division No. 2. It is 
believed that this method would greatly increase the efficiency of 
water distribution and commissioners would then be chosen on 
a basis of merit and removed from local influences. Further, 
each water commissioner or water officer should wear a star, or 
some emblem of authority, at all times while employed in the 
duties of his office. 

GAGES AND MEASURING DEVICES 

There is a tendency of headgate keepers to hold their ditches 
from 0.05 to 0.10 above their correct gage height in order that 
they may not give their ditches the "worst of it." This, together 
with the fact that ditch owners naturally will ;not request a new 
rating when they know their ditches are carrying more than their 
due priority, results in a diversion of probably 10% more water 
than the records show. Under present conditions it is very prob- 
able that the last ditch out should be receiving its priority. To 
properly see that all ditches receive their exact rights it is recom- 
mended that ditches carrying over 25 second feet of water be 
required to install self registering gages that will record a week's 
flow ; this installation would cost each ditch about $100.00. The 
water commissioner should then be instructed to make the round 
of their ditches each week, taking off the past week's chart and 
inserting a new one. The records should be filed in the office of 
the Division Engineer. Furthermore, the commissioners should 
be provided with a current meter and instructed in its use. They 
could then check the ratings of their ditches at regular and fre- 
quent intervals. 

We have associated with us in the office Mr. B. S. Clayton, 
a most competent hydrographer, from the State Engineer's Of- 
fice ; with his able assistance this office was never better equipped 
to meet the demands and requirements of the water consumers 
than now ; we are able to make measurements of streams and rat- 
ings without any delay whatever. The great benefit of this can be 
readily understood by the water consumers. 

In conclusion I desire to thank the State Engineer for his 
courteous treatment and substantial advice on all matters per- 
taining to this office. I also wish to thank the several water 
commissioners in this Division, as they have been most active and 
faithful in the discharge of their duties, giving at all times accu- 
rate and reliable information. 

Respectfully submitted, 

(Signed) E. R. CHEW, 
Irrigation Division Engineer. 

(4) 
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IRRIGATION DIVISION NO. 2. 

WATER COMMISSIONERS* RESERVOIR REPORT FOR THE IRRiaATION 

SEASON OF VnZ. 



Distnct 
No. 


Location 


Source of Sapply 


Capacity 
in Co. Ft. 


Quantity Water 

iaRsiVToir 
May lit, Co. Ft 


QmatitT Wiater 
Not. U8» Cta. Ft 


10 


EIPmoCo 


FountauRiTer 

AricRiT.andTribt.. 
AricRiT.aiidTribs.. 


3440.908^00 

1^1309.U9 

760,4fi2.000 


289^11300 
909.144.500 
368.470^000 


79MfWft 


11 
12 


Lake and Chaffee 

Fnmont 


34O,0O6/M» 


13 




ll.«7«,000 


14 


Pueblo Co 




].886;m.581 
270,000,000 


416.828.640 
171.442.391 




15 


Pueblo Co.. .' 


St. Charles 


2e7.460.711 


16 








17 


Otero 


Ark. Ri?er 


24,033,836,560 


1,106.908,000 


43,5e0,000 


18 








19 


Laa Animas Co 

Totals 


Purgatoire 


965,046,220 


61.888,000 


23.628.000 










31.767,311.720 


3.321.840.331 


• 

1.248,623.911 














eooo.oo 

3000.00 
3(0.45 
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WATB 



Difltiiot 
No. 

10 
11 
12 
13 
14 
15 
16 
17 
18 
19 



I 4 I 



/ 



!« 
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Hon. John E. Field, 
State Engineer, 
Denver, Colo. 



^gf^\f ->.. «^w^^^4- 4?^^ 4^\.^ ^a/ial TT/iQi* 



WER'S DITCH B 

tTION SEASON OF U WATER DIVISION NO. 2 



S IRRIGATED FROM CAN4 



.1- 

•s 



i 



Is 
ftto 

7)1 



8 

9 

49 

66 

67 



160 

217 

349 

23 

2893 



220 
1725 



2 



10 



8 



428 



206 



6220 



I 



497 
33 



23 



ks, Source of Information, Etc. 



to hogB; ool. 22— peM; 23— tftttle. 



ere and tomatoes; 23~^oantaloiqwi and melons. 



K— eantaloupes, 400 ae. euoumben. 



555 



cattle. 



lol. 23— beans. 



the above is a snnion Division Engineer. 



le 
d 
•e 
is 
le 

It 
a. 
3, 

Is 

It 

jr 

»r 
8 

s. 
e 

IS 

r. 

t, 

[s 

s 
e 
d 



s 
d 
o 

2 



wheat reported 20 bnshels, oats 45 bushels, corn 40 bushels. 

In natural grasses or blue stem, 42D00 acres; this class of 
hay averages about 1% tons per acre, and always has a ready 



98 



WAT 



Diatrii 
No. 



SBVENTBBNTH BIENNIAL REPORT 






10 

11 

12 
13 
14 
15 
16 
17 
18 
19 



STATE, BNGINBBR^ COLORADO 99 

Hon. John E. Field, 
State Engineer, 
Denver, Colo. 

Dear Sir: I herewith submit my report for the fiscal year 
ending November 30th, 1914, for Division No. 2. 

The greatest snow storm known in this Valley began the 
first day of December, 1913, accompanied with lightning and 
thunder and slight rain ; from 20 to 30 inches covering the entire 
Division, in the Mountain Districts from four to six feet. This 
snow lasted the entire winter, going off slowly, leaving the 
ground in. the very best condition for plowing and seeding. 

Rains began in March, continued intermittently throughout 
the entire season ; early planting was Somewhat retarded by rain. 
The entire season was the wettest ever known in this Division, 
in fact, too much water. By the too free use of irrigation water 
together with the rains, much damage Was done to growing crops, 
also in harvesting same. 

There were numerous heavy rains and many disastrous floods 
in the tributaries. 

All reservoirs were filled to full capacity and were not 
called upon during the season for water; practically no water 
from the reservoirs was used for irrigation during the season. 

The flow of the streams, with the rain-fall, was abundant for 
all purposes. The average rain-fall at this point (Pueblo) was 18 
inches ; in several other locations in the Division it was 22 inches. 
Indeed, "Dry Farming" was a complete success, producing some 
of the finest crops ever grown in the State, particularly grains 
of all kinds, and in many instances, remarkable yields. Mr. 
Teller had 1000 acres in wheat, just west of the City, in one tract, 
first year on sod, that made 2714 bushels per acre; 40 bushels 
reported from several locations. 

There was more rain, more water in every stream, than was 
ever known before; even the oldest inhabitant acknowledged the 
unprecedented snow and the rain-fall of the past season and 
duration of the same. 

The acreage in sugar beets was 40000 ; the tonnage very high ; 
sugar content about average ; too much water for banner crop. 

In alfalfa, 214682 acres; some very peculiar circumstances 
governed this crop; for instance, in many localities three good 
crops and a fair fourth ; in others, only two, owing to rains ; so 
that the crop throughout the Valley would not average over S\<2 
tons per acre or 761387 tons at stack price of |6.00 would be |4,- 
508,312. 

In cereals 84162 acres ; many reports of 50 bushels of wheat 
(and often more) per acre; oats 100 bushels; corn 80 bushels, 
some instances more. The above maximum yield ; the minimum, 
wheat reported 20 bushels, oats 45 bushels, corn 40 bushels. 

In natural grasses or blue stem, 42D00 acres; this class of 
hay averages about li/^ tons per acre, and always has a ready 
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sale at a minimum of |12.00, and maximum |24.00. Season and 
climatic conditions govern prices. 

In orchards 18000 acres. Th^ yield this season was not so 
heavy as last, yet it was a superior crop of fine quality. 

We have 7000 acres in market gardens, not only supplying 
our home markets, but many states. receive their supply during 
certain months from these gardens. 

In other and diversified crops there are 41000 acres. This 
does not include 12000 acres of melons and seed crops of all kinds 
for market gardens, etc. These seeds not only supply a large 
part of our domestic trade, but are exported in car lots; seed 
crops are proving very remunerative; many farmers are turn- 
ing their attention to these crops solely. 

A careful estimate of the value of the smaller fruits, such as 
cherries, plums, prunes, bush fruits, berries and grapes, together 
with celery, vegetables and honey, is |2,000,000. All canning 
and pickling factories were put to their utmost capacity. 

The stock industry has assumed gigantic proportions; more 
than 600,000 lambs and sheep were fatted, about 20000 head of 
cattle and ten thousand hogs, shipped to the packing houses of . 
Pueblo, Denver, and the eastern cities. Raising of mules and 
draft horses is growing more important each year. This stock is 
of a most superior quality. 

A great stimulant in the dairy industry is the building ol 
a large condensary at Lamar, and a number of creameries and 
cheese factories in other sections. This means the progressive 
farmers who are building silos ; only a year or two ago there were 
only one or two, now they are numbered by scores and are to 
be seen everywhere; they are easily filled as the farms" produce 
abundance of fine ensilage, the dry farmer uses cane, milo, maze, 
kaffir and kindred crops, as these crops are rarely a failure. 

Thus closing one of the most fruitful years in the history of 
the Valley. Were I to indulge in legdl suggestions it would be 
but a repetition of former reports. That other laws are badly 
needed none will deny. Owing to the great increase in popula- 
tion, new irrigation projects, with the old, the duties of the water 
oflBcers increase proportionately. The demands on this oflSce have 
increased at an alarming rate. There is a crying need for a clerk 
and stenographer, and an increase in expense account; ten or 
fifteen years ago |500.00 per annum was all right; twice that, 
with a good stenographer, is demanded, that even will barely 
suffice the needs. 

In closing I wish to mention, the valuable assistance given 
the administration of this office, by Mr. Bunger, Hydrographer 
and Deputy State Engineer; since April first he has made six- 
teen complete ratings on ditches, thirty-two check measurements, 
and fifty-eight measurements on the Arkansas River and its tribu- 
taries. This has been a difficult year to obtain accurate ratings 
on most of the ditches in this Division owing to extremely sanded 
conditions, caused by numerous floods, occurring oftener and 
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more disastrous than previous years. The ratings on the river 
station remained fairly constant, especially at Pueblo and "The 
Oxford Farmers Dam"; at no time did the measurements vary 
more than 10% from the curves used to determine the rating 
tables. These stations were most valuable in the administration 
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taries. This has been a difficult year to obtain accurate ratings 
on most of the ditches in this Division owing to extremely sanded 
conditions, caused by numerous floods, occurring oftener and 
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more disastrous than previous years. The ratings on the river 
station remained fairly constant, especially at Pueblo and "The 
Oxford Farmers Dam''; at no time did the measurements vary 
more than 10% from the curves used to determine the rating 
tables. These stations were most valuable in the administration 
of the water. There is need of a good station at La Junta, or 
preferably below the mouth of the Purgatoire at Las Animas. 
The only way a station could be secured would be to build a per- 
manent control across the river. 

This office, in conjunction with the "Ditch Association", has 
been able to keep a much better check on the tributaries this 
season than ever before, necessitating frequent measurements, 
in fact, after each flood a new rating is necessary. 

Perhaps it is of interest to know that in this Division there 
is 13000 sec. ft. of water decreed, 706091 acres can be irrigated. 
475,892 acres were irrigated, average daily amount of water used 
4500 sec. ft., in round numbers, or approximately 1.70 acre ft. 
per acre. 

Respectfully submitted, 

(Signed) E. R. CHEW, 
Irrigation Division Engineer. 
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Alamosa, Colorado, November 22, 1913. 

Mr. John E. Field, 
State Engineer, 
Denver, Colo. 

Dear Sir: I herewith submit to you my annual report, as 
Irrigation Division Engineer, for Division No. 3. 

There has been less water in this Division this year than T 
have seen before. We have not had any high water at all 
this year, which is a very unusual thing to happen. If it had not 
been for the reservoirs the crops would have suffered a great deal, 
but we had the reservoirs to draw upon, and the crops were very 
good, all but the native hay, which is short, on account of having 
no flood water, which the hay land needs to make a good crop. 

I have visited nearly, all the districts in the Division, and 
have found most of them handled fairly well by the Commis- 
sioners. 

In District No. 20 the Commissioner, F. C. Spencer, has done 
very well for a new man. This District is very large and is too 
much for one man to handle, and will be more diflScult to handle 
when all the reservoirs are completed. There are five reservoirs 
completed now and there is work being done on three more. The 
S. L. V. Irrigation District Reservoir is a very complete proposi- 
tion and is very well handled by the Directors. 

In District No. 21 the Commissioner, Thomas McCunniff, 
has had some trouble on account of shortage of water in the 
Alamosa River and the La Jara River, and on account of a num- 
ber of the ditches not having headgates and measuring flumes. 
This difficulty will be overcome next season. The crops in this 
District were very good with the exception of some on new land 
that was seeded very late in the season. 

In District No. 22 there has not been any trouble, with the 
exception of one or two small disputes, which were settled sat- 
isfactorily to all concerned. Mr. W. W. Christensen, the Water 
Commissioner, is a new man, but has done well. The crops in 
this District were very good, considering the shortage of water, 
in the latter part of the season. 

In District No. 24, the Water Commissioner, Mr. J. P. 
Sanchez, has not had so much trouble as in former years. The 
Mexican people and the Costilla Estates seem to have got to- 
gether and are working for the best interests of all concerned. 
Most of the crops in this District were very good. 

In District No. 25, the Water Commissioner, Mr. John L. 
Charles, has reported no difficulties. This District is a very pros- 
perous one and the crops were good. Mr. Charles seems to have 
the faculty of getting along with the water users very well. 
There are never any complaints. 

In District No. 26, Mr. Alex Russell, the Commissioner, 
seems to get along without any trouble, as he has not asked for 
any assistance from me. The District is settled by old timers in 
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the valley. They are mostly wealthy and have plenty of cattle, 
sheep and horses. If the newcomers in the valley would follow 
their example they would all do w^ell. 

In District No. 27, Mr. A. N. Coolbroth, the Commission er, 
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Alamosa, Colorado, November 22, 1913. 

Mr. John E. Field, 
State Engineer, 
Denver, Colo. 
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In District No. 25, the Water Commissioner, Mr. John L. 
Charles, has reported no diflGiculties. This District is a very pros- 
perous one and the crops were good. Mr. Charles seems to have 
the faculty of getting along with the water users very well. 
There are never any complaints. 

In District No. 26, Mr. Alex Russell, the Commissioner, 
seems to get along without any trouble, as he has not asked for 
any assistance from me. The District is settled by old timers in 
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the valley. They are mostly wealthy and have plenty of cattle, 
sheep and horses. If the nevircomers in the valley would follow 
their example they would all do well. 

In District No. 2^7, Mr. A. N. Coolbroth, the Commissioner, 
has not reported any trouble. He seems to handle this District 
with good satisfaction to the water users. The crops in this Dis- 
trict were very good, as usual. 

In District No. 35, Mr. I. N. Janney, the Commissioner, has 
paid no attention to the work. What work has been done was 
by Jessie Denton, a deputy. There have been some disputes, 
which were settled without much trouble. 

In my forty years residence in the valley, I have never seen 
so little water in the valley as there was this season, yet the crops 
have been very good. It convinces me that the farmers have been 
using too much water heretofore. With two or three more reser- 
voirs, at the headwaters of the streams, the San Luis Valley would 
never suffer for want of water for their crops, and crop failure 
would never be known in the San Luis Valley. 

Respectfully submitted, 

FREDERICK W. SW ANSON, 
Irrigation Division Engineer, Division No. 3. 
Alamosa, Colorado, November 30, 1914. 
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Alamosa, Colo., Nov. 30, 1914. 

Mr. John E. Field, 
State Engineer, 
Denver, Colo. 

Dear Sir : I hereby submit my Annual Report as Irrigation 
Engineer Division No. 3. The Annual Reports of the several 
Water Commissioners, and tabulations for the entire Division 
during the Irrigation season of 1914. 

There has been no extreme high water during the season just 
closed on any of the streams but a very even flow during the whole 
season. There has only been a very few small ditches closed 
down and only for a few days at that, this was because the 
Water Commissioner, being a new man, did not understand how 
to handle the District. 

The Valley has had one of the most prosperous seasons that 
I have seen for many years. The farmers have had all the water 
that they could use, and some to spare. 

The crops throughout the valley were extra good. 

There w^as feed enough raised to fatten thousands of cattle, 
sheep and hogs. 

In District No. 20, there are now about six Reservoirs com- 
pleted, which will furnish all the water that they will need, for 
all time to come. 

The farmers in the District are very prosperous, they are 
building themselves some of the finest homes that can be seen 
in any part of the country. • 

In District No. 21, there are two Reservoirs, which have done 
good service during the season just closed. The people in this 
District have put in crops, a great amount of new land this year, 
and have had good crops. As this is about the oldest settled 
portion of the valley, the farms are in better condition than any 
other part of the Valley that I know about. 

There was some trouble about water in this District, in the 
early part of the season, the reason for this was that the Water 
Commissioner was a new man. 

District No. 22 had all the water that they could use, and 
the crops were extra good, so everybody was happy. The farmers 
in this District are building a great many silos, which will make 
them all rich in a few years. 

District No. 24, which is in the Southeastern part of the 
Valley has one of the finest reservoirs in the State, if not one of 
the best. It is called the Sanchez Reservoir, and was built by 
the Costilla Estate and Developing Company, it covers some of 
the finest land in the State. They have had plenty of water for 
all purposes, and some to spare. They have stored a great deal 
of water, the Reservoir has a capacity of 104,000 acre feet. 

District No. 25, is a small District, but is very prosperous, 
they raise a great deal of hay and stock feeding' is the principal 
business of the District. 
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The farmers are doing a great deal of improvement, that 

they may be able to handle the water with more economy. 
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If the water commissioners were instructed to gather crop 
reports early in the season, I think that their reports would show 
at least one-foui*th more crops in the valley. 

Respectfully submitted, 

(Signed) FREDERICK W. SWANSON, 
Irrigation Division Engineer, Division No. 3. 
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the finest land in the State. They have had plenty of water lor 
all purposes, and some to spare. They have stored a great deal 
of water, the Reservoir has a capacity of 104,000 acre feet. 

District No. 25, is a small District, but is very prosperous, 
they raise a great deal of hay and stock feeding' is the principal 
business of the District. 
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The farmers are doing a; great deal of improvement, that 
thej may be able to handle the water with more economy. 

District No. 26, is looked after by Commissioner Alex Russell, 
and he seems to get along with all the water users in the District, 
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sioners do not commence to get the data early enough, but wait 
until the season is over and then try to get the crop report, this 
is very hard to do so late in the season. 

If the water commissioners were instructed to gather crop 
reports early in the season, I think that their reports would show 
at least one-fourth more crops in the valley. 

Respectfully submitted, 

(Signed) FREDERICK W. SWANSON, 
Irrigation Division Engineer, Division No. 3. 
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the finest land in the State. They have had plenty of water ror 
all purposes, and some to spare. They have stored a great deal 
of water, the Reservoir has a capacity of 104,000 acre feet. 

District No. 25, is a small District, but is very prosperous, 
they raise a great deal of hay and stock feeding is the principal 
business of the District. 
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The farmers are doing a great deal of improvement, that 
they may be able to handle the water with more economy. 

District No. 26, is looked after by Commissioner Alex Russell, 
and he seems to get along with all the water users in the District, 
as he gives them all the water they want. 

This is a very prosperous District, and the farmers are all 
making good. 

District No. 27, is taken care of by A. N. Coolbroth, and he 
seems to give them good satisfaction, and there has not been a 
complaint made by the water users. 

The crops were very good and there was plenty of water for 
all. 

District No. 35 has no Water Commissioner, as Mr. I. N. 
Jannev has left the District. It was looked after bv Mr. Steve 
Calkins, as deputy, he is a new man. He has done fairly well for 
the first time, and by another season will make a good Commis- 
sioner. 

There is one reservoir in this District, owned by the 
Trinchera Estate people, and in order to handle this District 
properly, next year they will have to put in their measuring 
flumes and gauge-rods, which they have not done yet. 

I haven't been able to get any report from District No. 35. 

In conclusion, I will say, as I have done in former reports, 
that the reports from the water commissioners are not complete, 
and they ne\^r will be, until there is a change in the manner of 
appointing of the water commissioners, and also in their pay. 

I will say, that the water commissioners have done the best 
that they could, under the circumstances. The water users are 
very slow in complying with the law in regard to the headgates 
and measuring flumes. 

The water users have all been served with notices, this year, 
that they must put in their headgates and flumes, or not get any 
water next year. A great many have already complied with the 
order, and I think many more will do so before next season. 

It will be a great help to the water commissioners. 

I think that the valley will be in better shape for the distribu- 
tion of water, next season, than it has ever been. 

In regard to crop reports from the w^ater commissioners, I 
will sav, that thev are not verv reliable, one reason for this is that 
the farmers do not seem to want to give the commissioners the 
necessary information and another reason is that the commis- 
sioners do not commence to get the data early enough, but wait 
until the season is over and then try to get the crop report, this 
is very hard to do so late in the season. 

If the water commissioners were instructed to gather crop 
reports early in the season, I think that their reports would show 
at least one-fourth more crops in the valley. 

Respectfully submitted, 

(Signed) FREDERICK W. SWANSON, 
Irrigation Division Engineer, Division No. 3. 
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Montrose, Colo., Nov. 30, 1913. 

State Engineer, 

Denver, Colorado. 

• 

Dear Sir: In submitting my annual report for the fiscal 
year ending with this date, I shall comply as fully as possible 
with the statutes governing the same which reads as follows : 

"The reports filed with the State Engineer shall include all 
correspondence for the season on all business and official acts for 
the season last past, and shall include the reports of the water 
commissioners as hereinafter defined, and other data and informa- 
tion.'' 

By an Act of the Eighteenth General Assembly, the office of 
this division was located in Montrose, and a portion of that act 
reads as follows: 

"The Secretary of State shall provide a suitable office for 
each Division Engineer, and shall supply him with suitable furni- 
ture and office equipment for the proper transaction of the busi- 
ness and preservation of the records of the irrigation division." 
(L '11, p 469, Sec. 1) 

After the above section went into effect, I made repeated ef- 
forts to have the Secretary of State comply with the law by fur- 
nishing an office for this division, so that the office might be 
moved from Delta to Montrose as the law required. How suc- 
cessful I was in getting the Secretary of State to carry out the 
provision of the law so far as this division is concerned is shown 
by the following letter which I received from him. 

"State of Colorado 
Office of Secretary of State, 

Denver, Colo., Nov. 13, 1912. 
Hon. H. C. Getty, 

Division Engineer, District No. 4, 
Delta, Colorado. 

Dear Sir: I am informed by Mr. Monell, County Clerk of 
Montrose County, that you requested him to speak to me about 
furnishing you an office as division engineer, under the statutes 
creating the office of Division Engineer. 

I beg to say that while the law provides that the Secretary 
of State shall furnish office for Division Engineers, the Legisla- 
ture failed to make any appropriation to cover this expense and 
therefore, it can not be done. 

I have had several requests from different Division Engineers 
and have answered them in the same manner that I reply to you. 

Yours very truly, 

(Signed) JAMES B. PEARCE, 

Secretary of State," 
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On June first of this year the office equipment, which the state 
did not furnish, was moved from Delta to Montrose, and the of- 
fice has been maintained, not as provided in the above statute, 
but from my expense fund. 

This division comprises a large extent of territory and each 
year some important irrigation project is completed, and thereby 
the work of the engineer of this division is extended. 

This season I travelled six thousand five hundred miles in 
the discharge of my official duties, and the amount allowed for 
expenses, $500.00 is inadequate to meet office expenses, railroad 
fare, livery hire, hotel bills, etc. I therefore, recommend that an 
appropriation be made by the next General Assembly for Hxe 
proper maintenance of his office. 

Through an appropriation of one hundred fifty doilars made 
by the Nineteenth General Assembly, this office was equipped 
with a desk, typewriter, etc. 

The season of 1913 was the driest in this part of the state 
that we have known for many years, yet crops were good. A 
bountiful harvest and fair prices added not a little to the pros- 
perity of this section. 

So low did the Gunnison River get, that when tbe Gunnison 
tunnel was diverting six hundred second feet of water, at times 
in August and September there was not to exceed two hundred 
second feet passing the tunnel headgate. 

There were more acre feet of water per acre used under the 
Gunnison Tunnel project than were used in any part of this 
division. 

In Districts Nos. 40 and 42 the water commissioners handled 
the distribution of water in very commendable and satisfactory 
manners. I mention these two districts as they are difficult dis- 
tricts to handle during a dry season. 

IRRIGATION DIVISION NO. 4. 

REPORTS OF WATER COMMISSIONERS FOR THE IRRIGATION SEASON 

OF 1913. 

The following districts have made no report for this season : 
29, 31, 32, 33, 59, 63 and 69. 

District No. 28', Commissioner J. Roy Hicks, Sargents, Colo. 
Mr. Hicks worked a few days only, and the crop report is all that 
is given : 

# 

Total number acres that can be irrigated 19710 

Natural grasses (acres) 18213 

Alfalfa (acres) 20 

Cereals (acres) 156 

Potatoes (acres) 18 

Total irrigated 18407 
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District No. 30, Commissioner W. E. Tjner, Durango, Colo. 

Amount appropriated (aecond feet) 272.4 

Capacity of ditches (aecond feet) 223. 

Length of ditches (miles) 559. 

Average No. days water was used 60 

Average daily amount of water used (second feet) 67 

No. acre-feet wata used 7393 

No. acres can be irrigated 11020 

Alfalfa 2170 acres 

Cereals ^ ' 4195 acres 

Potatoes : 96 acres 

Other crops. 135 acres 

Total irrigated 6596 acres 

Duty of water in acre-feet per acre 1 . 16 

Spent for repairs $4800. 

Spent for improvements 1100. 

District No. 34, Commissioner H. M. Barber, Mancos, Colo. 

Amount appropriated (second feet) 1432 

Length of canals (miles) 144 

Length of laterals (miles) 200 

Average No. days water was used. 81 

Average daily amount used (second feet) 183 

Total No. acres can be irrigated 82C31 

Alfalfa 2759 

Natural grasses 1357 

Cereas 2505 

Orchards 99 

Potatoes 149 

Sugar beets 14 

Other crops 60 

Total acres irrigated 6943 

No. acre-feet water used 29646 

Duty of water (acre-feet) 4.2 per acre 

Spent for maintenance $2361 . 
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District No. 40, Oommissioner Charles H. Luellen, Eckert, 
Colo. This report is notorious for its neatness, completeness and 
excellency. It is by far the best report ever received by this 
office. 

Amount appropriated (second feet) 509 

Capacity of ditches (second feet) 1295 

Length of ditches (miles) 409 

First day water was used, April 7. 
Last day wat» was used, Sept. 29. 

AvCTage No. days used (stream) 100 

Average No. days used (reservoir) 60 

Cu. Ft. water tised from reservoir 1,317,854,896 

Average daily amount used for season (second feet) — 550 

No. acre-feet used for season 139,341 

No. acres that can be irrigated 72,403 

Alfalfa r 21791 acres 

Natural grasses 1878 acres 

Cereals 671 1 acres 

Orchards 11486 acres 

Market gardens 196 acres 

Potatoes • 1286 acres 

Sugar beets 393 acres 

Other crops » 820 acres 

Total irrigated 44459 acrtf 

Duty of water (acre-feet) 3 per acre 

Spent for superintending ^ $2900 

Spent for repairs 3319.50 

Spent for improvements 2673 . 

Total spent $8792.60 

District No. 41, Commissioner A. J. Baxter, Montrose, Colo. 

Amount appropriated this district 716 sec. ft. 

Amount appropriated district 62 r 1360 sec. ft. 

Capacity of canals 1590 sec. ft. 

Length of canals (miles) - 378 

Length of laterals (miles) 256 

First day water used, March 16th. 
Last day water used, Nov. 10th. 
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Average No. days water was used 240. 

Average dwly amount used (aec. ft.) 809.6 

No. acre-feet water used 332640. 

No. acres that can be irrigated d6S40. 

Alfalfa .- 18967 acres 

Natural grasses ¥Xl acres 

Cereals. . . . ; 14210 acres 

Orchards •. 5670 acres 

Market gardois 4235 acres 

PoUtoes 7620 acres 

Sugar beets 4470 acres 

Other crops. 1470 acres 



Total'irrigated 66942 acres 

Duty of water in acre-feet, per acre 6.8 

Cost of superintending $ 550. 

Cost of repurs. 200. 

Cost of improvements 12160 



772.6 


sec. 


ft 


184.33 


sec. 


ft 


190. 


sec. 


ft 


93. 


sec. 


ft 


36. 







Total spent $12910. 

District No. 42, Commissioner Geo. M. Saunders, Mesa, Colo. 

Amount appropriated 

Average daily amount (stream) 

Average daily amount (reservoir) 

Average No. days used (stream) 

kvengd No. days used (reservoir) 

Amount from reservoir 259,259,320 cu. ft. 

No. acre-feet used 56,119 

^Alfalfa 46037 acres 

Natural grasses 1506 acres 

Cereals 2010 acres 

Orchards 809 acres 

Market gardens 48 acres 

Crop acreage Potatoes ^ r 370 acMS 

Sugar beets 26 acres 

Other crops. 2128 aoies 



Total irrigated 50934 acres 

Duty of water in acre-feet, per acre 1.1 



STATE ENGINEER^ COLORADO 111 

Expended for Buperintending $1431 . 

Expended for repairs 3710. 

Expended for improvements 575 



Total 16716. 

District No. 60, Commissioner H. C. Browning, Norwood, 
Colo. 

Amount appropriated 168.2 sec. ft* 

Average amount carried from stream 100 sec. ft. 

Average amount carried from reservoir 20.5 sec. ft 

Average daily amount used 97. sec. ft. 

Amount used from reservoir 95,000,000 cu. ft. 

Acre-feet used for season 13,625 

No. acres can be irrigated 65,400 

Alfalfa 5820 acres 

Cereals 4952 acres 

Orchards 351 acres 

Market gardens 283 acres 

Potatoes I 186 acres 

Com r 245 acKS 

Barley 890 acres 

Timothy 2732 acres 

Pasture 2330 acres 



Total irrigated 17789 acres 

Duty of water in acre-feet, per acre .8 

Superintending S2600 

Repairs - 2075 

Expenditures "^ Improvements 3800 



Total 18475 ' 

District No. 61, Commissioner Lorenzo Walters, Paradox, 
Colo. 

Amount appropriated ■ • • • 16. 54 sec. ft. 

From Utah, from 10 to 50 second feet. 

Capacity of ditches 68 sec. ft. 

Length of ditches 23 miles 

First day used, April 25. 

Last day used, November 2. 

Average daily amount used , 22 . 16 sec. ft. 
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No. acre feet used 5056 acre ft. 

No. acres can irrigate 4090 acres 

Alfalfa 885 acres 

Natural grass. 74 acres 

Cereals 601 acres 

Orchards » 41 acres 

Potatoes 12 .5 acres 

Other crops 40.5 acres 

Total irrigated 1654 acres 

Duty of water in acre-feet, per acre 3. 

Cost of operating $ 648. 

Improvranents 225 

Superintending 372 

Total $1245 . 

District No. 62, Commis^sioner W. O. Brower, Cimarron, 
Colo. 

Amount appropriated 109. sec. ft. 

Capacity ditches. 137 . sec. ft. 

Length of ditches 51 miles 

No acres can be irrigated 7425 acres 

Appropriated, but used in District 41 1360 sec. ft. 

Alfalfa and timothy 848 acres 

Natural grasses 770 acres 

Cereals 167 acres 

Potatoes * 23 acres 

Pasture 88 acres 

Timothy 104 acres 

Total irrigated 2000 acres 

Cost of superintending $1300 

District. No. 68, Commissioner John W. Martin, Ridgway, 
Colo. 

Amount appropriated 586.6 sec. ft. 

No. acres can be irrigated 2885 . acres 

Alfalfa 3133 - acres 

Natural grass 2269. acres 
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Cereals 3867 acres 

Orchards. 108 acres 

Market gardens 62 acres 

Potatoes -. 356 acres 

Mixed hay 5704 acres 

Timothy 976 acres 

Sugar beets 70 acres 

Total irrigated 16540 acres 

Cost of repairs $5211. 

Cost of improvements 5834 

In closing this report I cannot refrain from suggesting? that 
the method of paying, the water commissioners should be 
changed. Under the present method, some of the counties are 
over burdened^ the incompetent commissioners are over-paid, the 
efficient commissioners are under-paid. Under the present system 
the expense is too great and the results obtained too small. 

The Field books and Report Blanks should be revised. 

Why not have a more efficient, less cumbersome and more 
satisfactory method? 

Very respectfully, 

(Signed) H. C. GETTY, 
Irrigation Division Engineer, Division No. 4. 



Montrose, Colo., Nov. 30, 1914. 
State Engineer, 

Denver, Colorado. 

Dear Sir:- I herewith submit my annual report for irrigation 
Division No. 4 for the fiscal year ending Nov. 30, 1914. (Here 
follows copies of letters and correspondence between the Division 
Engineer and the office of State Engineer, which it is not thought 
necessary to print.) 

The year 1914 was remai'kable in many ways. The snow-fall 
in the mountains was very heavy, and the season was especially 
noted for the heavy rains during the summer months. The pre- 
cipitation from Nov. 1st, 1913 to Nov. 1st, 1914 was about fifteen 
inches and for May, June, July and August about seven inches. 

The snow melting was comparatively slow and hence the 
streams held up late in the season. There was such an abundant 
supply of water that only about one-half of the water commis- 
sioners in the division were called out. Crops were exceptionally 
good but the prices very low. This was especially true of the 
fruit crop in Mesa, Delta, and Montrose Counties. Peaches 
barely paid the expense of picking, packing and shipping. The 
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price received for apples was far below the average, though the 
quality was never better. Many of the apple growers shipped 
their entire crop in bulk and as a result realised better porfits 
than did those who packed their apples. 

SOME NEEDS OF THE DIVISION 

If seventy-five per cent of the farmers could grow as good 
crops and farm as well as the other twenty-five per cent are now 
doing, there would be no talk or failures, or doubt as to meeting 
water assessments, charges for advertising needed to bring every 
acre of this fertile valley under cultivation. 

More teaching of agriculture and domestic science courses in 
schools is needed in order to interest the young people in farming 
and the promotion of good crops and good stock. 

More sugar factories would add greatly to its prosperity as 
there are large returns from the raising of beets. A large indi- 
rect return from the feeding of beet pulp to stock and a large 
return of money to the community thru this pay rolL 

Starch factories, vinegar plants, evaporating plants, etc., are 
badly needed to work up portions of the crops during years of 
large yields and to work up those grades of produce not suitable 
or profitable for shipment out of the valleys and which are now 
going to waste. These industries would tend to keep up prices 
especially during years of large crops. 

Packing plants for handling the pork and poultry raised in 
the valleys would greatly increase the possibilities of profitable 
hog and chicken raising. 

Another thing badly needed, especially in the Uncompahgre 
Valley is some uniform system of drainage. Last season about 
six acre feet of water were used for every acre of crops grown. 
The same is true of this season. The duty of water in the valley 
should be greater, as the farms are using entirely too much 
water. Even if extreme caution is practiced in the use of water, 
yet there will be necessary some extensive drainage system. 

About four years ago. The Elliott-Meaker Drainage Company 
began operation in the valley. They are experts in their line and 
have done incalculable service in the way of tile drainage. Mr. 
Herman Elliott, President of the Company, was formerly Drain- 
age expert of the U. S. Department of Agriculture. 

UNCOMPAHGRE VALLEY PROJECT^ COLORADO 

The Uncompahgre Valley Project consists of ten principal 
divisions, as follows — The Gunnison Tunnel; which brings the 
waters of the Gunnison river thru Vernal Mesa into the Uncom- 
pahgre Valley to supplement the flow of the Uncompahgre river, 
which has proven insufficient for the irrigable land in the valley. 
The South canal, which carries the water from the Gunnison 
Tunnel to the Uncompahgre river, and is also capable of irrigating 
about 13,000 acres of land between the South canal and the 
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Loutzenhizer canal. And the following canal systems which di- 
vert or will divert w^ater from the Uncompahgre river to irrigate 
approximately the acreage shown — 

Loutzenhizer canal system 11,200 acres 

Selig canal system 22,400 " 

East canal system. 22,000 " 

Garnet Mesa 4,000 " 

West canal system 7,200 " 

Montrose & Delta system 33,000 " 

Ironstone or California system 26,000 " 

making a total of approximately 140,000 acres of land to be irri- 
gated of which 30,000 acres was under, cultivation and 80,000 
under ditches before the U. S. R. S, began work. 

In addition to the above, there is contemplated a reservoir 
at Taylor Park for the purpose of maintaining the flow of water 
in the Gunnison river, sufficient to supply the needs of the project. 

STATUS OP WORK 

The Gunnison Tunnel is completed, except for the concrete 
lining of about 15,000 feet ^^ side walls and arch where tunnel 
is thru solid rock. The completion of this lining will not be 
necessary until the full capacity is needed. Experiments were 
made this summer to determine the true capacity of the Gunnison 
Tunnel. Collapsible shutters will be required on the diversion 
weir and a few changes in the tunnel diversion gates before they 
will be completed. 

The South canal system is complete, except for permanent 
outlet works to replace the present wooden structure where the 
water empties into the Uncompahgre river. The wooden flume 
of full capacity, in place of the present temporary flume across 
the arroya near tunnel No. 5, and a few short laterals, tap 
boxes, weirs, etc., which will have to be built. 

The Loutzenhizer canal system is practically complete ex- 
cept for a few short laterals and a number of tap boxes, etc., 
necessary to supply water to new lands. 

Maurice A. Wogan of Denver, Colorado, has a contract for 
seven and one-half miles of the Selig canal, and a portion of the 
lateral systems. The important structures are being built by 
the Government. This canal system will be finished, in time for 
the 1915 irrigation season, except for the Peach Valley lateral. 

About one-half of the lateral system and the principal struc- 
tures on the East canal system were completed during the year. 
Reynolds-Ely Construction Company have a contract for excavat- 
ing twenty-eight and a half miles of lateral systems and the 
Pacific Pipe and Tank Company for 8,600 feet of 32" wood stave 
pipe, which will supply water to Garnet Mesa. This work will 
practically complete the system. 
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The Garnet system was transferred to the Government on 
September first. The headworks and other structures are being 
replaced and the canal put in shape for the next season. 

The West canal system is complete, except, for the connec- 
tion with the South canal, which will be built during the coming 
winter. 

The Montrose & Delta canal is complete, except for the con- 
struction of a few laterals and completion of the headgates, and 
the replacement of several flumes built before the Government 
took the system over and enlarged it. The canal system is unable 
to supply all of the land under it with water, on account of the 
fact that about ninety second feet of water is being delivered to 
lands below the Ironstone canal. When the Ironstone canal sys- 
tem is complete, this water can be used on high lands under the 
Montrose & Delta system. 

No work has been done on the California or Ironstone svstem, 
except for surveys and investigations. 

No work has been done on the Taylor Park reservoir, except 
for surveys, borings, and studies of the duty of water. 

EXPENDITURES 

The expenditures on the Project to October 1, 1914 was 
$5,693,103.00. 

ALLOTMENTS 

The Secretary of the Interior approved allotments for the 
year 1914 for f 750,861.00. 

CROPS 

The season was a very good one for the growing of crops. 
The principal crops grown on the project are alfalfa, potatoes, 
wheat, oats, stigar beets, apples and onions. The total acreage 
cropped this year, is approximately 38,000 acres out of 140,000 
acres in the project and the crop values are estimated at 
$1,000,000.00. 

DUTY OF WATER 

The water is delivered on a continuous flow basis, and often 
in very small heads, with the result that the duty of water is very 
low. In 1908, 3.17 acre feet were delivered per acre of crops; in 
1909, 4.5; in 1910, 6.25; in 1911, 5.44; in 1912, 4.81; in 1913, 
5.43 ; and this year, approximately 5 acre feet. This duty may be 
greatly increased in the future by delivering the water on an acre- 
foot basis and in larger heads. 
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STATEMENT OF THE IRRIGATION SYSTEM AND WORKS 
V OF THE PARADOX VALLEY IRRIGATION, LAND AND 
DEVELOPMENT COMPANY, WEST PARADOX 
VALLEY, MONTROSE COUNTY, COLO. 



West Paradox Valley, is located in the western extremity 
of Montrose County, Colorado, bordered on the West by the 
Colorado-Utah State line. It is surrounded by precipitous cliffs 
merging into the La Salle mountains which have an elevation of 
13,000 and more feet. It is sheltered in a most peculiar and 
marked manner, being completely shut in by these red sandstone 
barriers with the exception of an opening about four miles wide 
on the south-east. The Rio Dolores river creates East and West 
Paradox Valley by cutting across it at a point about nine miles 
from the northwestern extremity. This river comes into the Val- 
ley thru a canyon about fifteen hundred feed in depth and goes 
out thru a similar canyon. Paradox Valley is a great fissure 
which has gradually filled up with the disintergrations of the 
ages from its lofty surroundings. The soil is a deep red sandy 
loam varying in depth from five to seventy-five feet. 

West Paradox Valley has an area of about twenty-eight 
square miles and practically the entire area is susceptible of culti- 
vation and irrigation. It slopes to the southeast about 150 feet 
to the mile which makes it impossible to utilize the Rio Dolores 
for irrigation purposes. 

The La Salle Mountains, located to the northwest and in close 
proximity to the valley affords a simple solution of its irrigation 
problem. The drainage area of a part of the north, the east, 
and a part of the south water sheds of these mountains has been 
utilized by means of ditches and the water diverted to the Para- 
dox Water Shed from whence it finds its way through natural 
courses to West Paradox Valley. 

The diversion system has a carrying capacity of 236 cubic 
feet per second of time and is practically completed with the 
exception of the Taylor Creek Feeder which is a small ditch 
to be used in diverting the water from Taylor Creek. 

This company also owns a storage system which when com- 
pleted will conserve 10,000 acre feet of water for late summer 
and fall use. This system consists of two reservoirs; the Geyser 
reservoir and the Buckeye reservoir. 

The Geyser dam was built during the summer of 1908 to 
a height of 40 feet with a storage capacity of 1500 acre feet. It 
failed in the spring of 1909 under the pressure of an unusually 
heavy runoff. This dam has not been rebuilt. It was constructed 
by the ground sluice method^ the material consisting of a mixture 
of sand and clay intermingled with a large percentage of stone 
and gravel. The material was held in place by means of a log 
cribbing on the down stream slope and was left to find its own 



118 SEVENTEENTH BIENNIAL REPORT 

slope on the upstream side. It was eonstructed in a rock gorge 
twenty feet wide on the bottom and one hundred and thirty feet 
wide on the top, and its failure was probably due to an insuf- 
ficiency of material and a lack of proper precaution in estab- 
^shing a impervious union between the material deposited and 
the rock faces of the gorge. 

The Buckeye dam is being constructed by the hydraulic 
method. The completed dam will contain 244,336 cubic yards 
of material. A hand placed rock fill has been carried up on the 
down stream slope to the present height of the dam, viz ; forty 
feet. A puddle core six feet in width has been carried up thru 
the center of the dam, and three small puddle trenches on each 
side of the puddle core are also being carried up. The outlet 
tube, constructed of concrete, seven feet in diameter and four 
hundred and forty one feet in length was completed in 1910 and 
has developed no signs of weakness. The reservoir was filled in 
the spring of 1914 and was held full most of the season. During 
this period no leakage whatever has developed. The material 
used is one-half rock, which is broken up in the borrow pits by 
means of dynamite and rock hammers. This is placed on both 
the up and down stream faces by means of the delivery boxes to 
a deapth of about fifty feet, making a very substantial retainer 
for the puddle which consists of sand and clay mixed together as 
deposited. 

There has been expended on the project as follows : 

Diversion works .f 14,181.81 

Geyser dam, approximated *. . . . 10,000.00 

Buckeye dam 104,444.74 

Delivery system 12,139.55 

Total expenditure |140,766.10 

The completed project contemplates the irrigation of 13,000 
acres of land. Under the facilities now available we can irrigate 
7000 acres. At present time less than one-half that acreage is 
being irrigated. 

Owing to the incomplete state of our delivery system during 
the season of 1914 we were unable to keep accurate record of the 
water delivered through the various ditches ; we, however, kept an 
accurate record of the water delivered through one ditch which 
supplied 620 acres of irrigated land. Part of this land is new, 
being farmed for the first time and part is old cultivated land, 
partly in alfalfa. This record shows the duty of water on the 
above named 620 acres during the irrigating season of 1914 to 
be 1.637 acre feet to the acre. It is possible that 1914 was not 
an average season and that the duty in average years will run 
higher. 
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CONCLUSION 

In closing this report I desire to again emphasize the 
^' necessity of a change in our laws relating to the manner of ap- 

< pointing and paying water commissioners. 

The reports of the water commissioners are not what they 
should be as they are not reported for the entire districts, but for 
that portion only where the commissioners had work to do. 

The report of the commissioner of District 33 is for only 
eighteen ditches. The report of the commissioner of District 40 
is the most complete one received, yet it does not include the Gun- 
nison Valley where the commissioner is seldom if ever needed. 
The report of the commissioner of District 42 does not include tlio 
Grand Valley. If the commissioners were paid by the year and 
were assignable by Division Engineers to different districts, then 
when their services were not needed in one district they could 
be sent to another where they were needed. District No. 40 is in 
four counties, viz; Mesa, Delta, Gunnison and Montrose, and 
while Mesa and Gunnison, at present, have no necessity for the 
services of a commissioner in the territory which is in this dis- 
trict, .yet they are compelled, under the law and court decisions, 
to pay an equal amount with Delta and Montrose counties. In 
District 62, which is in Montrose, Gunnison and Hinsdale 
counties, Hinsdale County is unwilling and unable to pay their 
third of the expense of the water commissioner, hence, he gets 
only two-thirds of his salary. This district should have been 
abolished and that part of it lying in Gunnison county should be 
attached to District 28, the portion in Hinsdale county should be 
in a district of its own, and the portion tributary to the Big and 
Little Cimarron rivers should be put in District 41. 

Very respectfully submitted, 

(Signed) H. C. GETTY, 

Irrigation Division Engineer 
Division No. 4. 
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Glenwood Springs, Colorado, Nov. 26, 1913. 

Hon. John E. Field, 
State Engineer, 

Denver, Colorado. 

Dear Sir: I herewith submit mv annual report for the year 
of 1913. 

The season was unusually late, dry and cold in the spring, 
with occasional rain and snow storms, and a subnormal supply 
of snow at the head of the main sources of irrigation, causing 
shortage of water, in a majority of Districts within this Division. 

However, considering this defect, the irrigators seemed- to 
have either economized from prudence, or they were satisfied with 
the short supply for other reasons. The crops did not suffer as 
much as was perhaps anticipated and prices for produce compen 
sated in most instances for limited quantities. 

A complaint by some associated ditch owners on Roan Creek, 
District No. 70, was adjusted by the Water Commissioners, pre- 
venting the threatened litigation. 

A case in District No. 37 where the Commissioner mis-in- 
terpreted my instructions in an instance in which an irrigator 
failed to provide, first: the ditch itself, which was particularly 
described in the decree by courses and bearings and by reference 
to artificial monuments like a road and a house; second: measur- 
ing devices at points where the alleged ditch, which is really noth- 
ing but a sharp depression in the natural ground, empties into 
and comes out of, a gulch; was also amicably adjusted by me. 

In the same District the owner of a power plant situate at 
the mouth of Gypsum Creek, which he first endeavored to supply 
from the Eagle River — a rank failure — and later on from Gypsunj 
Creek, complained to me that the irrigators on that Creek used 
water to excess and to his detriment; the investigations made 
by the Water Commissioner did not satisfy him, and I then meas- 
ured every single ditch along that creek, and found indeed an 
excess of 3.5 c. s. f . which had been applied on lands not described 
in decrees for from three to twenty-eight years prior to the con- 
struction of the power plant. 

Altho the plant itself was not decreed the owner insisted 
that he was entitled to the necessary quantity, of water to run 
it anyho\y, and, not satisfied with my conclusion he laid the mat- 
ter before the Governor and before your office. 

I have not heard from either of the instances he appealed 
to, and I would not mention the case at all, if it had not re- 
sulted in the appointment of a new Water Commissioner of that 
District; as the attorney for the owner of the plant expressed 
himself to me; the refusal of the Commissioner to shut down 
the irrigation priorities in order to give the power plant the de- 
sired supply, resulting in Cimmerean darkness in the Town of 
Eagle, started an agitation for the removal of the unaccommo- 
dating Water Commissioner. This being accomplished, an en- 
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tire new power plant was built. above the intake of the last im- 
portant ditch upstream, a transmission line was constructed, 
light shone over Eagle and peace was restored. Whether the 
interests and effectiveness of the irrigation service was increased 
in this instance remains to be seen. 

The attempt by an irrigator in the same District to use his 
full decreed supply on the smaller part of his land, during the 
cutting and gathering of crops on the larger balance, was quickly 
stopped over his strenuous objections, to-wit : that he had an ab- 
solute right to his full decreed priority at all times, whether or 
not used in the decreed proportion of 1 c. s. f. to 50 acres, and 
that it took him from four to five davs to run one foot over fifty 
acres. 

I mention this fact because the irrigator in this case backed 
his contention by the fact that he had been a Deputy Water Com- 
missioner for four years and knew all about the law affecting his 
case. 

I have observed on numerous occasions that the figure in the 
decree standing for the adjudicated quantity is to the irrigator 
like unto the law of the Medes, without any further reference to 
statutes, general provisions of the irrigation laws, proportion of 
quantity to area even as laid down in the decree. 

Such an interpretation was also placed in the case of a sup- 
ply out of an associated ditch on Canon Creek in District No. 39, 
where one of the part owners insisted that 1.4 c. s. f. being his 
"absolute priority" was to be applied on forty acres: "He had 
been so advised by his attorney — " and he added that he was ac- 
quainted with a high State officer— — . 

The long drawn out case of the Rifle Creek Irrigators Asso- 
ciation vs. The Mesa Verde Land and Canal Co. ended in an in- 
junction against the latter. This case was under advisement and 
was heard before your predecessor in office, who overruled by in- 
struction to the Water Commissioner of District No. 39 with 
respect to exchange of supply effected by pumping water from the 
Grand River into Rifle Creek above the headgate of the Pioneer 
Ditch — the oldest priority on that Creek and locally the last ditch 
down stream. 

Rifle Creek is a compensating stream and this fact enabled 
us to supply out of a visible flow of 33 c. s. f. at the junction of 
its forks, a quantity of 49 c. s. f. to the ditches between the head- 
gates of the above Company's and the Pioneer Ditch respectively, 
a distance of about nine miles. On July 30th, 1913 I measured 
the Creek at its mouth and found over 7 c. s. f . flowing into the 
Grand River, and within forty minutes thereafter I measured * 
Rifle Creek 2i/2 miles above the mouth and found a flow of 
3.4 c. s. f. 

Considering these facts it appeared that the exchange of sup- 
ply above referred to, impoverished the flow of the Creek for the 
distance above mentioned, and the direct supply to the Company's 
Ditch from the Creek in exchange for the water pumped below 
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for the Pioneer Ditch was made the basis for a petition by the 
Irrigators Association for an injunction against the Mesa Verde 
Land an Canal Company. 

After a trial lasting eighteen days this injunction was 
granted and made permanent by the District Court under the 
ruling of the State Supreme Court of 1902 in the case of The 
New Cache La Poudre Irr. Co. vs. Water Sup. and Stor. Co. (29 
Colo. 469, 68 P. 781). 

This judgment upholds my first instruction of 1911 to the 
Water Commissioner. 

1 desire to again urgently recommend a change in the pres- 
ent mode of appointing Water Commissioners. 

At present the choice of this official, depends not so much on 1 

his qualific?itions, which should be: knowledge of one or two j 

simple methods of measuring water; good judgment, firmness of i 

character, impartiality, and a good physical constitution ; but on 
his personal infiuence to secure the largest number of indorse- 
ments for his petition to the County Commissioners, whose 
recommendations to the Governor is tantamount to appointment ; 
a procedure which is in many cases entirely unsatisfactory and 
produces appointees who lack the necessary qualifications for 
their office, and tends to create among the irrigators a contempt 
for the irrigation laws and lowers the standard of the Irrigation 
Service. 

The Commissioner should qualify under the provisions of the 
Civil Service Law, should be paid a living wage out of the State 
Treasury direct, and should be placed under the control of the j 

Division Engineer. 

It is also desirable that the succession of instances should be 
observed so that instruction from your office to the Water Com- 
missioners should pass thru the office of the Division Engineers. 

Very Respectfully, 

(Signed) THEODORE ROSENBERG, 

Division Engineer. 
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Glenwood Springs, Colorado, December 2d, 1914. 

Hon. John E. Field, 
State Engineer, 

Denver, Colorado. 

Dear Sir : I herewith submit my annual report for the year 
1914 : 

The irrigation season was late on account of copious spring 
rains and the application of water for irrigation was sparse for 
the same reason during June, and in some Districts, and along 
some capacious creeks, during part of July also! 

The abundance of water caused some irrigators really more 
grief than a limited supply would have done, and I have personal 
knowledge of actual shortage of crops caused by over-irrigation. 

In District No. 38 on one ranch with a record of many years 
for banner production, the potato crop on over 100 acres total, 
fell short over 50 per cent; while on an adjoining place the crop 
yielded over and above normal — the comparative figures being 
7.85 and 14.4 tons per acre; the latter result being attained by 
the smallest possible quantity of water used, while the reverse 
was the case in the former instance. 

In District No. 37 on Gypsum Creek this distinction was 
more prominently observable. On two adjoining pieces of oats 
there was water applied seventy-two hours and forty-two days of 
water respectively. The yield in the first case was 128 bushels, 
in the second 26 bushels. While the average results thruout the 
Division were satisfactory and mostly up to normal and above, 
I believe that more economical handling of water would have 
raised the total yield. 

Rotation and better methods in judging plant food, studying 
soil conditions under advice of the State Agricultural College 
experts, etc., have in some instances produced marked increase, 
while others, where the water was "hogged", continually brought 
forth subnormal and even negligible results. 

With this abundance of water supply it was strange to see 
one irrigator ask for an apportionment over and above decreed 
priority, on the grounds of private agreement defining some in- 
choate rights resulting from labor and antedating the decree, 
without record proof however (District No. 39). A suit, just 
started, aims at reversal of decree, dating back to 1884, for similar 
reasons. In this case the agreement is of record, but does not 
appear to have been introduced in the adjudication proceedings, 
as the decree itself is silent with respect to it (District No. 38). 

A case of unlawfully raising a headgate (District No. 45) 
was tried in the District Court before a jury and the defendant 
was found not guilty. The custom of local Justices to treat 
similar offenses rather leniently, especially in one where the de- 
fendant raised his headgate twice on the same day and was fined 
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Jl.OO and costs and the fine remitted (!) caused the Deputy 
Water Commissioner to file direct information with the District 
Attorney with the result first mentioned. 

The Commissioner in District No. 58 served notice on a coal 
company to stop dumping mine waste into and polluting the 
water in Oak Creek, used for domestic and stock watering pur- 
poses, and the nuisance was abated. 

The Deputy District Attorney at Steamboat Springs was 
ready to proceed against the offending party and his readiness 
was really the main cause of the abatement. 

A perpetual injunction by the District Court was granted 
(District No. 45) in the case Grove vs. Gant, where the latter 
attempted a change of diversion from a point upstream from the 
two headgates of the Grove Ditches to a point between the two 
headgates. The petitioner showed that the attempted diversion 
would damage him, since the contemplated ditch would absorb 
and divert the seepage from his upper ditch and from the creek 
itself — ^which runs erratic between gravel banks — and which 
seepage had been previously decreed to him. 

The owners of the Beaver Creek Grass Mesa Ditch (District 
No. 45), and the Irrigators Association on Beaver Creek arrived 
at a stipulated agreement in a suit before the District Court. 
This ditch takes part of the natural drainage of Beaver Creek 
and its owners are now permitted to do so under their decree for 
part of the season between stated dates, and by keeping open the 
specified overflow-device between other dates. 

The associated owners of the Home Supply Ditch (District 
No. 38) had their annual day in Court with practically the same 
result as before. The irrigators on the upper part of the ditch 
neglect to repair their leaking drainage crossings, and those on 
the lower end of the ditch are periodically short of water. The 
Court ordered the proper remedy and recommended metal flumes 
to be placed, etc., before the commencement of the next irrigation 
season. 

The recommendations with respect to a change in the mode 
of appointment of Water Commissioners, contained in my report 
for 1913, are hereby repeated. A bill to the desired effect was 
introduced in the State Senate (Session of 1911) but later on 
withdrawn, mainly on account of energetic objections published 
by a former State Senator on the grounds that the City and 
County of Denver would have to bear one-third of the increased 
taxes resulting from the appropriation carried by the contem- 
plated bill ; whereas, as he claimed, Denver, was not affected by 
any water rights. The recent trials, hearings and investigations, 
affecting the Denver water supply have since disclosed the fact 
that in the Denver supply there are affected several dozen of water 
right decrees, and it would seem that your office, with this infor- 
mation in its possession, should recommend the passage of a 
bill which would make the office of Water Commissioner one of 
qualifications, better compensated, and which would, withal, offer 
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to the right kind of candidates the proper inducement, and make 
the office of Water Commissioner more effective than it is now. 
The irrigation industry forming by far the most important asset 
of our State deserves the best treatment at the hands of the Legis- 
lature, and it should be urged by all legitimate means to create 
laws for the better development and progress of and protection 
to this industry. 
[ Very respectfully, 

(Signed) THEODORE ROSENBERG, 

Division Engineer. 



CHAPTER V 



ABSTRACTS OF REPORTS OF WATER COMMISSIONERS 

The following tables show the quantity of water used by 
various ditches and reservoirs during the seasons of 1913 and 
1914. They are abstracted from the annual reports of the water 
commissioners and cover all reports of ditches to which twenty- 
five cubic feet per second or more of water has been decreed, 
and all reservoirs concerning which the necessary information is 
obtainable. 

The first series of tables shows for each ditch the first and 
last day on which water was used, the number of days water 
was carried, the average daily quantity in cubic feet per second, 
the number of acre feet of water used, the number of acres irri- 
. gated, and the duty of water for each of the seasons 1913 and 
1914. In some instances the figures given by the water commis- 
sioners' reports were obviously in error, and such have been 
omitted. In other cases a part of the information desired could 
not be obtained. However, the tables contain a sufficient volume 
of information, especially on the much disputed question of the 
duty of water to repay careful study. The tremendous varia- 
tion in the duty is due partly to real difference in economy in the 
use and distribution of water, and in some few cases to inaccur- 
acy of the figures furnished by the water commissioners. By 
far the greater part of this information, however, is believed to 
be substantially correct. 

The second series of tables shows for each reservoir reported 
its capacity, the ditches supplied from it, and the volume of water 
in the reservoir on May 1st and November 1st of the years 1913 
and 1914. This information is much less complete than in the 
case of the ditches, because, particularly in the case of the smaller 
reservoirs, accurate capacity surveys have not been made, and 
the reservoir owners cpntent themselves with more or less accu- 
rate guesses. In these tables, as in those of the first series, fig- 
ures which were obviously erroneous have been omitted. There 
is a possibility of error in some of those given, but it is not 
believed that these errors are large. 

These tables follow the previous report, so that comparisons 
may be made with previous years. 
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CHAPTER VI 



carp:y act projects 

There is in the State of Colorado one completed and success- 
ful Carey Act project which deserves special mention for the fact 
that it is the first one to be completed and there is quoted herein 
a recent report from the Manager of the project which sets forth 
concisely, but in some detail, the main facts concerning rtie 
project, namely the Two Buttes Project. 

The reservoir has a capacity' of over 40,000 acre feet, and the 
area which will be irrigated is nominally 23,000, but actually 
about 20,000 acres of first class irrigable land. 

The main canal has a capacity of 225 cubic feet per second : 

Lateral No. 1 60 cubic feet 

Branch A 70 cubic feet 

Lateral No. 2 125 cubic feet 

Branch B 120 cubic feet 

Branch C 50 cubic feet 

The works are very well constructed and permanent in 
(•haracter. The dam is of earth, well riprapped and well con- 
structed. Rating flumes have been established along the line of 
the main canal and a good system of control in the use of the 
water has been established. The most cordial relations exist 
between the water users and the construction company; indeed, 
the construction company on account of a very short supply of 
water since completion of the project, have remitted the interest 
payments until the present year. 

The charge for water is |35 per acre. The construction 
company, through its agencies, has established a bank, stores and 
built a small town on the project, and it now proposes to pur- 
chase high grade live stock and to advance money for the de- 
velopment of the project. 

The records of this office show that in 1912 something over 
15,000 acre feet were stored. In 1913 only a little over 3,000 
acre feet, but during 1914, as shown by the report of the Manager, 
the supply w as some 50,000 acre feet, of which 40,000 acre feet 
are available, and that there remains a sufficient amount of 
water for next yearns crops. The principal difficulty encountered 
by the projectors was that immediately after the completion 
of the dam, there was a series of some four years when the pre- 
cipitation averaged nearly six inches below normal ; indeed, 1914 
is the first year of normal, or above normal, precipitation since 
the work on the project was completed. 
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In another chapter is given a discussion of run-off from 
wa;tersheds in the plains region, and those interested in the de- 
tails of this project or others similarly located, are referred to 
that chapter. 

One CsLvey Act project has been cancelled in the last two 
years, and others have been allowed to lapse. Those , remaining 
are thought to have merit, especially ones covering comparatively 
small areas. Little actual construction work has been done on 
these Carey Act projects, and it will probably be some time be- 
fore any great amount of work is done. Probably not until after 
better business and credit conditions obtain and until after the 
European War is over. In the meantime, this oflSce proposes to 
make further investigations on its own initiative and to take an 
active interest in the development of the projects, even though 
the state may let contracts to other parties for construction and 
development, and may not itself furnish the money necessary 
for construction. 



Chicago, December 29, 1914. 
Hon. John E. Field, 

State Engineer, Capitol Building, 
Denver, Colorado. 

Dear Sir : In response to your inquiry relative to the Two 
Buttes Project, known officially as Colorado Segregation List No. 
7, being the seventh segregation under the Carey Act secured by 
the State of Colorado, we desire to report as follows: 

The petition for the segregation was filed with the State 
Board of Land Commissioners, December 8, 1908. This petition 
was favorably acted upon by the Board, and on April 9, 1909, a 
contract between the State and the Department of the Interior 
was executed and the lands segregated. A formal contract be- 
tween the State Board of Land Commissioners and the Two 
Buttes Irrigation and Reservoir Company was executed June 12, 
1909. Construction work by the latter company was commenced 
shortly thereafter, and by December 1, 1910, the entire irrigation 
system w^as completed, with the exception of the facing of the 
dam, which was postponed for a jear but was finished in January, 
1913. In February, 1913, final examinations were made of the 
system by the State Engineer, the State Board of Land Com- 
missioners and representatives of the w^ater users, and approved 
in all its details, such approval being formally noted on the rec- 
ords of the State Board of Land Commissioners. 

In June, 1914, the Register of the State Land Board notified 
all entrymen on the Carey Act lands that actual residence upon 
the land embraced in their respective entries must begin not later 
than July 1, 1915, and that such residence must be continuous 
thereafter until final proof is tendered. The State Board of Land 
Commissioners has made application to the United States Depart- 
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ment of the Interior for a patent for certain of the lands amount- 
ing to about 8,000 acres, such lands having been cultivated, irri- 
gated and reclaimed in accordance with the terms of the Carey 
Act; and we understand that a patent will be issued by the 
department to the State in due course, and then the State will 
be able to issue deeds to the various entrvmen who have tendered 
final proof. Final proof has been tendered by entrvmen on about 
3,000 acres to this date, and these proofs are being handed in 
from time to time. 

The year 1914 has been a very prosperous one for the entry- 
men on this segregation. Crops of all kinds were excellent and 
no serious damage was caused by any of the natural agencies. 
All crops matured and were harvested without injliry by frost. 
The principal crops were alfalfa, wheat, corn, oats, spelt, barley, 
maize, cane, caflSr, feterita ; the relative importance and quantity 
being in the order mentioned. Besides these, there were many 
minor crops produced as well for practical purposes as a demon- 
stration of the agricultural range. Water was run in the canals 
a total of 39 days. 

Rainfall in the region wa» slightly above normal, but the 
best and most advantageous feature about it was its timeliness; 
in fact, except in the case of alfalfa, just as good crops were 
produced without irrigation as with it. The following is a record 
of rainfall for the year 1914 at two stations — one at the town of 
Two Buttes, and the other at the dam. We give this with some 
remarks in order to show its bearing upon the run-off of the Two 
Buttes water shed. We have another station thirty miles above 
the dam, but the record is not reliable for one reason or another, 
and the results are not given. 
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The quantity of \vat(r iiii{)oimde<l during the year, as noted 
above, is 40,262 acre feet, but tliis does not include the amount 
lost through primary absorption in the reservoir itself. Just 
what this amount is we have no means of knowing, but from 
observation taken of the inflow after the Gage ceased to mark a 
rise in the water level in the reservoir, we would place this 
amount conservatively at 10,000 acre feet, and in all probability 
it far exceeded it. The present water level in the reservoir is 54 
feet, and our available su])ply about 30,000 acre feet. During 
the year 1914 our measurements show that we used 9,046 acre 
feet for irrigation, running the Avater for 39 days. However, 
owing to the absorption and saturation going on in the reservoir 
all the time as well as evaporation, we believe that not over one- 
half of this amount was actuallv run in the canals — the records 

ft. 

to the contrary, notwithstanding, and this estimate of 4500 acre 
feet coincides with the measurement of No. 1 rating crew. 

The number of farms under irrigation is slightly over 21% of 
the total. Our statistics do not cover exact acreage, but we esti- 
mate that about 3,000 acres were furnished with water during 
the season. Of this land, 996 acres are now producing alfalfa. 
There are about 750 acres in fall wheat at the present time. The 
acreage under irrigation next year should be not less than 8,000 
acres, and possibly it will go to 10,000 acres. For this purpose we 
have plenty of water available and doubtless our supply will be 
sufficient, assuming an ordinary rate of development for the next 
three years even though we should have an extremely dry year. 

Our canal system has given us no trouble whatever during 
the year and there have been no breaks or leaks or undue loss of 
water. We have had a little trouble with our sluice gates, and 
necessary repairs will have to be made upon these gates. Alto- 
gether, however, the system may be said to be in perfect working 
order and we believe it can be as economically operated as any 
new irrigation system in the country. Loss due to seepage in the 
canals is constantly diminishing, and we have been able to deliver 
approximately 80% of the amount turned out of the headgate to 
the farmer. 

Verv trulv vours, 

TWO BUTTES IRRIGATION & RESERVOIR COMPANY. 

By (Signed) F. L. HARRIS, 

General Manager. 



CHAPTER VII 



SEEPAGE INVESTIGATIONS 

Seepage measurements have been resumed since in the opin- 
ion of the present Engineer these are valuable to all of the users 
of water and may be used in estimating the amount of the avail- 
able water supply and what it is believed to accomplish. They 
are also valuable in contests relative to the transfer of water. 

Seepage measurements have been suspended for four years, 
the former Engineer believing that their value was not commen- 
surate with the cost. In the Sixteenth Biennial Report, p. 135, 
he criticises seepage measurements and gives his reasons for this 
belief that they are not only seriously in error but are mislead- 
ing. He states Ave reasons, with none of which the present En- 
gineer agrees. 

An absolutely permanent condition of the stream is not 
necessary,, because if the measurements are made properly 
changes in streain flow are taken into account. 

If the measurements are properly made the surface inflow 
is taken into account, each surface stream entering the river is 
measured' as well as each diversion from the river. To be sure, 
a considerable portion of the surface inflow as it appears at the 
river is really seepage which enters the gulches and draws, and 
if it is desirable to have the total return seepage, each of these 
gulches, draws or streams can be investigated independently and 
the returil seepage in each determined. 

While the ground water is not entirely due to the applica- 
tion of water to irrigate lands, yet we know that before irriga- 
tion was practiced the ground water inflow was not sufficient to 
keep up the losses from evaporation in the river after it entered 
the plains areas, and we know also that the quantity from sources 
other than irrigation are small and practically negligible, so that 
if there is any error in the seepage measurements they show too 
small return, for these return waters make up the deficiency or 
loss and in addition show a considerable increase in the flow of 
the stream where formerly there was an actual loss. 

The accuracy of the measurements is of course relative 
rather than absolute, but the seepage measurements are made 
with the greatest care and the errors are largely compensating, 
so that considering the return seepage on a stream as a whole 
the results are sufficiently accurate and reliable for all practical 
purposes. 

It is not necessarily assumed that the conditions found to 
prevail at the time the measurements are made prevail through- 
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out the year. Such an assumption would be erroneous in some 
cases and in others would be proper. Seepage measurements 
have been made at different times of the year and there is no data 
at hand that either proves or disproves that the seepage as de- 
termined is not approximately the same throughout the year. 
Where the valley is broad, with numerous parallel ditches reach- 
ing as much as ten miles from the river, as is the case in the 
Poudre River, the return seepage is quite constant. The water 
percolates through the soil at the rate of perhaps a mile a year 
and a great reservoir exists beneath the surface which discharges 
its water into the water courses at a fairly uniform rate. Where 
there are few ditches and these lie close to the river and the sub- 
soil is open and porous there is of course a wide variation in 
the amount of return seepage in different times of the year, and 
those using the seepage measurements should be sufficiently 
familiar with the local conditions to properly use the data fur- 
nished. Merely because certain records are misused by some 
persons not qualified to use them intelligently is. no reason for 
not presenting them for the uses where they can be properly 
used. Whatever the accuracy may be or whatever the misuse 
may be the methods which have been employed are the best yet 
devised. It is impractical to determine the seepage through the 
maintenance of permanent gaging stations. The permanent sta- 
tion at Platte Canon and at Denver give notbing whereby the 
seepage can be determined. To make such records available for 
that purpose it would be necessary to have .automatic registers 
at these stations and most accurate rating curves and permanent 
channels. An automatic register would have to be kept on every 
ditch and on every inflow stream and these stations would be so 
numerous that the cost would be prohibitive and we would 
merely be getting by an indirect method what can be more easily 
gotten by the present direct method. In presenting seepage 
measurements, full and direct detailed notes should accompany 
them and those using seepage measurements should consult field 
notes from the original field books which, it must be assumed, 
contain all of the necessary information as to local conditions 
at the time the measurements were made. 

During 1915 and 1916 it is proposed to conduct the seepage 
measurements by the use of a larger number of men, dividing 
the river into sections and assigning a short division to each hy- 
drographer, so that he may keep an accurate record of the in- 
flow and outflow during the time of the investigations. 

SEEPAGE MEASUREMENTS 

Seepage measurements were made in 1913 on the South 
Platte River by Thomas Grieve, Jr., C. C. Hezmalhalch, M. E. 
Bunger and C. O. Crisman; on Bear Creek and Clear Creek by 
Thomas Grieve, Jr. ; on South Boulder Creek, Dry Creek, Boulder 
Creek, St. Vrain Creek, Big Thompson Creek and Cache la Poudre 
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River by D. L. Bundy; on the Arkansas River by B. S. Clayton; 
on the Rio Grande by B. S. Clavton and C. O. Crisman; on Rifle 
Creek by C. L. Chatfield. 

In 1914, measurements were made on Bear ('reek, Clear 
Creek and Cache la Poudre River by Thomas Grieve, Jr., and D. 
L. Bundy; on St. Yrain Creek and Big Thompson Creek by 
Thomas Grieve, Jr., and C. C. Hezmalhalch; on the Arkansas 
River by M. E. Bunger and D. L. Bundy ; on the Rio Grande by 
R. I. Meeker and H. T). Amsley. 

The measurements made on Boulder Creek in 1913, are 
omitted as unreliable on account of frequent fluctuations in the 
stream caused by the power plant above Boulder. 

Measurements were also made on the Purgatoir^ River, but 
conditions were very unfavorable for good results and they are 
therefore omitted. 

Measurements on the Rio Gi*ande for 1914 will be found in 
another chapter of this report. 

CACHE LA POUDRE RIVEJR 

In 1913, conditions for seepage measurements were consid- 
ered good, except for the intermittent running of water by the 
Larimer and Weld panal. This Canal is forced to let water by, 
to run the flour mill at Fort Collins, and takes the water up again 
when the mill is shut down in the evening. There is also a varia- 
tion in the amount of water wasted by the sugar factories along 
the stream, but it is probably too small to make any appreciable 
difference in the final results. 

In 1914, the stream was very low at the mouth of the Canon 
and for the upper part of the Hivev conditions were even l)etter 
than in 1913. To obviate any effect the intermittent running 
of water by the Larimer & Weld Canal might have, measure- 
ments were concluded on the first day at a point below the intake 
of the No. 2 Reservoir. A fall in the River is shown at this point 
the next morning, which is no doubt due to water having been 
turned into the Larimer & Weld Canal the previous evening. 

The large gain in the section from the Ogilvy Ditch to the 
mouth, is due to a rainstorm the day before the measurements 
were made. 

BIG THOMPSON. CREEK 

The conditions on this stream both 1913 and 1914 were very 
good, except for the section from below the Big Thompson and 
Platte River Ditch to the mouth. This section for 1914 shows too 
great a return and is due to a rainstorm which occurred the day 
before the measurements were taken. This storm caused the 
measurements to be abandoned for about a week. 
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ST. VRAIX CHEEK 

The I'eturn flow in the sections from below the mouth of 
Boulder Creek to the mouth of St. Train Creek, is liable to 
error on account of the fluctuation in the flow of Boulder Creek 
caused by the power plant near Boulder. 

The drop in the Creek shown by the measurements at Long- 
mont, is due to water being turned into the Supply Ditch early 
in the evening of the day before. 

CLEAR CREEK 

Measurements on Clear Creek in 1013 mav have been affected 
slightly by a light snow storm. The ground was so dry at this 
time that it is believed that there was very little run-off from this 
storm. 

In 1914 the gain from the gaging station to a point below the 
head of the Rocky Mt. Ditch appears too large, and can only be 
explained by a fluctuation in the Creek. 

The section gain from the head of the Slough to a point above 
the mouth of Ralston Creek also appears too .large. This may 
be due to the fact that a number of small ditches taking water 
from the Slough or branch of the Creek, may have wasted water 
back directl}^ into the Slough, as apparently no irrigation was 
being done at this time. 

BEAR CREEK 

The results on Bear Creek for both 11)13 and 1911 are con- 
sidered good. The slightly larger gain, shown in 1914 is due to 
reservoirs being filled to capacity and the plentiful supply of 
water available during the year.- 

SOUTH PLATTE RIVER 

Results on the South Platte River are considered good. There 
was considerably more water from Platte Canon to the head of 
the Bijou Ditch than was consistent for good results, but below 
the Bijou Ditch the conditions were exceptionally good. 

Measurements in 1914 were abandoned on account of high 
water. 

ARKANSAS RIVER 

Measurements were made on this stream in 1913 from La 
Junta to Holly. The conditions were excellent and results are 
considered good. 

In 1914^ the results above La Junta cannot be considered 
good on account of high water which prevented the measure- 
ments on the River being taken by wading and the choice of sec 
tions being necessaril}^ limited to bridges. The results below 
La Junta should be good. 
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SEEPAGE MEASUREMENTS ON SOUTH J»LATTE RIVER 

November, 1913 



Place Where 
Measurements Were Taken 


Tctal 
Distance 
in Miles 


Amount 

in 

River 


Section 


Section 

Gain 

or Loss 


Total 

Gain 

or Loss 


Inflow 


Outtake 


Below Highline Waste 



3 
6 


127 
129 
129 
202 
240 
143 
187 
233 
220 

16 

82 

89 
127 
118 
164 
138 
148 
159 
170 
253 
237 
396 
536 

562 

• 

342 
36 

136 

131 
42.9 
72.3 
81.3 
82.6 
89.9 

173 

167 










Below Last Chance Ditch. . . . , 

Howarth Bridge 


0.5 



6.9 



8.4 



8 4 

8.4 


Howarth Bridge 




Littleton 


12 


25 





12.7 


21.1 


Littleton 




Petersburg 


15 
22 


23.4 
19.9 




1.8 


20.6 
27.9 


41.7 


Denver 


69.6 


Denver 




Below Burlington Ditch 

Below Fulton Ditch 


26 
33 


70.5 
36.0 
1 
14.0 


314 
3.7 


39.5 
33.7 


109.1 
142.8 


Below Fulton Ditch 




Brighton 

Brighton 


41 


16.1 


40.1 


182.9 


One mile below Lupton 

One mile below Lupton 


50 


, 14.0 


3.6 


35.6 


218.5 


Platteville 


58 




5.3 


15.3 


233.8 


Platteville 






Above mouth St. Vrain Greek 


* ' ' ' / 

62 

70H 



145 



142 


11.0 
SCO 


244.8 


Evans Bridge 


324.8 


Evans Bridge 




Above mouth of Cache la Poudre 

Kersey Bridge 


771-2 
80' 2 


113 

83 



C 


46. 
57.0 


370.8 
427.8 


Kersey Bridge 




Hardin 


90»2 
. 102H 
111 







241 

3ro 

5.5 


21.0 

64.0 

105.5 


448.8 


Below Putnam Ditch 


512.8 


Orchard 


618 3 


Orchard 




Weldona 


120 
129 
140 



8.0 

7.2 


148 
32.1 
84.9 


59.9 
53.5 
89.7 


678.2 


Fort Morgan 


731 7 


Snyder 


821.4 


Snyder 




Balsac 


147 
158 




0.3 

9.0 


39.0 

4.4 

56.1 


46.3. 

1 

87.2 i 
41.1 


867.7 


Merino 


954.9 


Sterling 


996.0 
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SEEPAGE MEASUREMENTS ON SOUTH PLATTE RIVER-Concluded 



Place Where 
Measurement Were Taken 



IU«F 

Crook .... 
Sedgwick. 
Julesburg. 



1831 2 
2001.2 
215} 2 

230H 



Total i 
Distance . 

in Miles , 



Amount 

• 


Section 


Section 

Gain 

or Loss 


Total 

Gain 

cr Lofia 


iU 

River 


Inflow 


Outtake 


197 
23 
8.3 
42.2 


12.5 
• 



1.0 


14.2 
221 
36.7 
. 


31.7 
47.0 
21.0 
32.9 


1027. 7 
1074.7 
1095.7 
1128.6 



SEEPAGE MEASUREMENTS ON BEAR CREEK 

October, 1913 



Place Where 
Measurements Were Taken 


Total 
' Distance 
in Miles 


Amount 

in 

Creek 


Section 


SectioD 
Gain 

or Loss 


Total 

Gain 

or Loss 


Inflow 


Outtake 


Morridon 



4 


54.1 


i 

1 




Below headgate Pioneer-Union Ditch 

Below headgate Pioneer-Union Ditch . . . 


41.7 
42.4 
66.0 
63.2 


1 

13.4 l.C 


1.0 


Jefferson-Arapahoe Co. Line 


9 
12 


5.8 




16.8 
1.6 


17.8 


Mouth 


0.3 


16.3 



SEEPAGE MEASUREMENTS ON BEAR CREEK 

October, 1914 



Pbice Where 
Measurements Were Taken 


Total 
Distance 
in Miles 


Amount 

in 
Creek 


Section 


Section 

Gam 

or Loss 


Total 

Gain 

or Loss 


Inflow 


Outtake 


Morrison . 


38.5 
4 ' 4 

9 17 8 










Below Pioneer-Union Ditch 


5 


40.7 


2.1 
17.4 


2.1 


Jefferson- Arapahoe Co. Line 


19 5 


Jefferson- Arapahoe Co. Line 




18 2 
19.0 






4 


Mouth 


123'i 


0.2 - 


1.4 


2 


21.5 
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SEEPAGK MEASUREMENTS ON CLEAR CREEK 

October, 1913 



Place Where 
Measurements Were Taken 



Two miles above Golden 

Below headgate Rocky Mt. Ditch 

Below headgate Rocky Mt. Ditch 

Head of Slough 

Above mouth of Ralston Creek 

Below Clear Creek and Platte River 

Ditch.. ^ 

Near mouth 



Total 
Distance 
in Miles 




3 



5 
11 

17 



Amount 

in 
Creek 



125 
2.3 
2.9 

6.6 


2.6 



Section 


Section 


Total 




Gain 
or Loss 


Gain 
or Loss 


Inflow 


Outtake 






1 




■* 








14.6 


141.9 


4.6 


4.6 





3.1 


2 


4.8 








6.6 


11 4 


9 4 


24.2 


14.8 


26.2 








2.6 


28.8 



SEEPAGE MEASUREMENTS ON CLEAR CREEK 

October, 1914 



Place Where 
Measurements Were Taken 


Total 
Dist-ance 
in Miles 


Amount 

in 
Creek 


Section 


Section 

Gain 

or Loss 


Totel 

Gain 

or Loss 


Inflow 


Outtake 


GaKins station 2 mi. above Golden 



3 
5 


95.7 
63.5 
65.6 
49.0 
53.0 
11.8 
12.9 
19.1 










Below Rocky Mt. Ditch 

Above head of slou(;h 


9.3 


74.3 
2.9 


22.8 
5.0 


22.8 
27.8 


Above head of slough 






Above mouth of Ralston Cr 


11 

14H 

17 


2.8 
5.4 


24.9 
50.0 


26.1 
3.4 


53.9 


Below Clear Cr^and Platte River Ditch. 
Below Clear Cr. and Platte River Ditch . . 


57.3 


Mouth 


1.2 




5.0 


62.3 



SEEPAGE MEASUREMENTS ON SOUTH BOULDER CREEK 

October, 1913 



Place Where 
Measurements Were Taken 


Total 
Distance 
in Miles 


Amount 

in 

Creek 


Section 


Section 

Gain 

orljoes 


Total 

Gain 

or Less 


Inflow 


Outflow 


EldornHo Springs . . 



5.5 

8 


21.3 
5.7 
5.9 


. 








Below head of Dry Creek 




10 5 

• ■••••••■a 


—6.1 

7.4 


—6.1 


Mouth 




2.3 



(8) 



I 

9 
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SBEPAOB MBASURBMENTS ON DRY CRBBK 

October, 1913 



Plaee Where 
Metsuremeots Were Taken 


Total 
Distance 
in Miles 


Amount 

in 
Creek 


Section 


Section 

Chun 

or Loss 


Total 

Gab 

wLoes 


Inflow Outflow 


HflMl 



5.5 


0.1 
0.7 


1 

1 






Mouth 


• .•.■■■•.| • 


0.6 


O.G 



SBBPAGB MEASUREMENTS ON ST. VRAIN CREEK 

October, 1913 



Plaee Where 
Measurements Were Taken 


Total 
Distance 
in Miles 


Amount 

in 
Creek 


Section 


Section 

Gain 

or Loss 


Total 

Gain 

or Loss 


Inflow 


Outflow 


Gaging Station H mi- bek)w Lyons. . . . 



3 
6 
9 


81.6 

5.4 

5.1 

4 9 

4.9 

38.1 

48.7 

75.7 

86.6 










Befew Oligarehy Ditch 


3.7 
0.3 



84.0 
2.9 
5 1 


4.1 
2.3 
4.9 


4. 


Betow Niwot Ditch 


6.4 


LongDont. . . . 


11.3 


l^ngiDont 




Dixon's Mill. . 


12 
15 

20>i 
27 


26.0 
5.9 

17.5 



0.2 


0.2 



7.4 

4.7 

9-7 

10.9 


18.7 


Below Bouldflr Creek 

Fleming Bridge , . , 


23.4 
33.1 


Month 


44.0 



SEEPAGE MEASUREMENTS ON ST. VRAIN CREEK 

October, 1914 



Plaee Where 
Measurements Were Taken 



Gti^ Station near Lyons. 
Below Ofigwohy Diteh. . . . 

BdowFdlaDiteh 

Longmont 

Lon^mont 

Dixon's Min 

Below BouMer Creek. .. . . . 

Fleming bridge 

Month 



Total 
Distance 
in Miles 




3 
6 
9 



12 
15 

20H 
27 



Amount 

in 
Creek 



82.8 
34.7 
45.9 
48.9 
23.1 
59.9 

144 

154 

164 



Section 



Inflow Outtake 





4.6 



29.6 

72.3 

0.5 



Section 

Gain 

or Loss 



53.3 
1.0 
3.6 



5.2 
7.6 
6.6 



7.2 

11.8 

9.5 

3.9 



Total 

Gain 

or Loss 



5.2 
12.8 
19.4 



26.6 
38.4 
47.9 
51.8 
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SEEPAGE MEASUREMENTS ON BIG THOMPSON CREEK 

October, 1913 



Place Where 
Meaaniements Were Taken 


Total 
Distance 
in Miles 


Amount 

in 
Creek 


Section 


Section 

Gain 

or Loss 


Total 

Gain 

wLon 


Inflow 


Outflow 


Below Home Supply Dam 




5 

8 

16 

21 


3.5 





20.8 

20.6 

21.9 

31.1 
72.3 








- 


Below Barnes Ditch Headgate 

Bebw LoTelaod and Greeiey Cwoal 

Below Lytle Bridge 


16.1 

. 18.1 



26.0 
3.2 
8.4 



6.4 

3.2 

11.1 

—0.2 


6.4 

9.6 

20.7 


Below Hill and Brush Ditch 


20.5 


Below ffill and Brush'Ditch 




Bebw Big Thompson and Platte Riv. 
Ditch 


26 
34 



29.2 


0.2 
6.4 


9.4 
1,7.4 


29.9 


Betow Evans Town Ditch 


47.3 



SEEPAGE MEASUREMENTS ON BIG THOMPSON CREEK 

October, 1914 



Place Where 
Measurements Were Taken 


Total 
Distance 
in Miles 


Amount 

in 

Creek 


Section 


Section 

Gain 

or Loss 


Total 

Gain 

or Loss 


Inflow 


Outtake 


Home Supply Dam 




5 

8 

16 

21 


78.1 
5.8 


23.1 
23.6 
23.5 

27.9 
58.4 










Below Barnes Ditch 


1.7 


84.8 
8.0 
6.4 


10.8 
2.2 
9.0 
2.2 


10.8 


Below Greeley and Loveland Canal 


13.0 


Lytle Bridge 


20.5 


22.0 


• 
Below £QI1 and Brush Ditch 


24.2 


1 

Below Hill and Brush Ditch 








Below Big Thompson and Platte Valley 
Ditch 


26 
34 




10.4 
36.9* 


14.8 
45.6 


89.0 


Mouth 


20.8 


84.6 
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SEEPAGE MEASUREMENTS ON CACHE LA POUDRE RIVER 

October, 1913 



Place Where 
Measurements Were Taken 


Total 
Distance 
in Miles 


Amount 

in 
River 


Section 


Section 

Gain 

or Loes 


Total 

Gain 

or Loss 


Inflow 


Outtake 


Gaging Station Mouth of Canon 



4 

10 



14.5 
17.5 
22 

26 
32.6 


205 

187 
83.1 
45.1 
33.8 
3.3 
12.5 
09 
24.6 
24 4 
63.7 
945 

106 




* 












20.4 
129 7 


12.4 
25.8 


12.4 


Below Larimer and Weld Canal 


38.2 


Below No. 2 Res. Inlet 


12.2 

11.2 

4.8 


43.8 
51.3 

16 
14.7 


20.3 
9.6 
4 4 
4.4 

29.6 


58.5 


Below Fossil Cr. Res. Inlet 


68.1 


Below No. 2 Canal 


72.5 


Below Eaton Ditch 


76.9 


Below Jones Ditch 


8.8 


106.5 


Below Jones Ditch 




Below Old Greeley Water Wks 


37.5 
40.0 
41.5 




7 5 
8.1 


1.6 
5 



30.9 

33.8 

3.4 


137.4 


Below Ogilvy Ditch 


171.2 


Near Mouth 


174.6 



SEEPAGE MEASUREMENTS ON THE CACHE LA POUDRE RIVER 

October, 1914 



Place Where 
Measiurements Were Taken 


Total 
Distance 
in Miles 


Amount 

in 

River 


Section 


Section 

Gain 

or Loss 


Total 

Gain 

or Ixws 


Inflow 


Outtake 


Gaeing Station 




4 

7 

10 
14 5 


82.5 
61.1 
51.6 
61.6 
15.6 

8.1 

0.3 



2.8 
24.2 
49.4 
67.6 
80.3 
125 




» 






Below Larimer Co. Canal 




24.6 
17.1 


3.2 

7.6 

10.0 

20.0 


3.2 


Below New Mercer Ditch 




10.8 


Below Larimer and Weld Canal 




20.8 


• 

Below Reservoir No. 2 Supply Ditch 

Below Reservoir No. 2 SuddIv Ditch 


3.6 


69.5 


40.8 


Below Fossil Cr. Res. Inlet 


17 5 

22 

25 

32.5 

37.5 




20.6 
5.6 


12.8 

5.3 

—0.7 

149 

25 2 


53.6 


Below No.^2 Canal 




58.9 


Below Eaton Ditch 




58.2 


Below Jones Ditch 


6.5 




73.1 


Old Greeley Water Wks 




98.3 


Old Greeley Water Wks.. 








Bek>w Ogilvy Ditch 


40.0 
41.5 


8.2 
4.3 




14.5 
40.4 


112.8 


Mouth 




153.2 
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SEEPAGE MEASUREMENTS ON THE ARKANSAS RIVER, 

LA JUNTA TO HOLLY 
March, 1913 



Place Where 
Measurements Were Taken 


Total 
Distance 
in Miles 


Amount 

in 
River 


Section . 


Section 

Gain 

or Loss 


Total 

Gain 

or Loss 


Inflow 


Outflow 


La Junta. 



19 
37 
61 


23 

57 

98 

167 










T^w Animas 


7 

35 



15 

47 



42 
53 
69 


42 




95 


HoUy 


164 



SEEPAGE MEASUREMENTS ON THE ARKANSAS RIVER 

October and November, 1914 



Place Where 
Measurements Were Taken 


Total 
Distance 

in Miles 


Amount 

in 

River 


Section 


Section 

Gain 

or Loss 


ToUl 

Gain 

otLoss 


Inflow 


Outtake 


Bnena Vista 



6 

26 
38 
57 
81 
94 
100 
124 


271 

289 

407 

482 

618 

512 

633 

607 

598 

464 

572 

701 

474 

474 


54.1 
89.3 

110 

260 

210 

142 
5.0 
31.5 
34.5 
52.0 
63.6 










Bray Bridge 




62.6 
73.7 
18.3 
49.4 
98.5. 
40.2 

2.0 




14.7 
10.7 

0.5 

112.2 

56.4 

74,3 

39.6 


1&.0 

70.2 

12.0 

118.2 

—43.2 

78.9 

8.1 

28.6 


18.0 


Salida 

Howard 


88.2 
100.2 


Texas Creek 


218.2 


Canon City. .,-,,-, . . 


176.0 


Three miles below FlornncA , , 


253 9 


Carlisle 


262.0 


Pueblo 


290.0 


Puebk) 




Vineland 


134 

148 

158 

178 

200 

203 

212H 

222H 

238M 


116.7 

2.0 

10.0 

55.2 


15.2 

227.7 
51.8 


6.5 
127.0 
—9.3 
—3.4 


296.5 


Boone 


423.5 


Nepcsta 

Mansanolft 


414.2 
410.8 


Below Ft. Lyon Canal Dam 




T A Junta 


42.5 



9.0 
45.6 






36.8 




11.6 

35.2 

48.5 

104.4 


422.4 


Hadley 


457.6 


Las Animas 


506.1 


Caddoa 


610.5 


Caddoa 




xTowers 


250 

259 

265 

271H 

278H 

290 


1.5 



7.0 

3.5 


68.6 
164.4 

7.0 
21.8 


10.0 


-0.9 
27.4 
26.5 
24.8 
14.0 
21.6 


609.6 


liftmar 


637.0 


Morse 


663.5 


Grotc 


688.3 




702.3 


Holly 


723.9 
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SEEPAGE MEASUREMENTS ON THE RIO GRANDE 

October, 1913 



Place Where 
Measurements Were Taken 


Total 
JDifltanoe 
in Miles 


Amount 

in 
River 


Section 


Section 

Gam 

or Loss 


Total 

Gain 

or Loss 


Inflow 


Outflow 


Del Norte 



7 
15 
22 
33 
43 
68 


650 
526 
517 
521 
478 
461 
562 
490 
490 
641 
742 










Seven Mile Bridse 




93 

27 

8 

46 


—31 

18 

12 

3 

—18 
28 


—31 


Monte Vista 




—13 


Below Centemual IXtch 




—1 


Alamosa 




2 


Hamon's Ranoh 


1 
74 


—16 


Ta SaflMii , . , , 


1 


12 


La Sauees 




State Bridge 


72 
102 
137 








127 

3 


12 


Dunn's Bridse. New Mexico 


24 
98 




139 


EmbudO) New Meooo 




142 









SEEPAGE MEASUREMENTS ON RIFLE CREEK 

September, 1913 



Place Where 
Measurements Were Taken 


Total 
Distance 
in Miles 


Amount 

in 
Creek 


Section 


Section 

Gain 

or Loss 


Total 

Gain 

or Lo6B 


Inflow 


Outflow 


Power House 



3 

6.5 
10.5 
14 


39.5 

13.4 

8.2 

1.6 

7.3 










Below Parrish and Mann Ditch 




26.5 

11.3 

9.3 

0.3 


0.4 
1.0 
2.7 
4.4 


0.4 


Below Rifle Creek Canon Ditch 

Below Wisdom Ditch 


6.1 


1.4 
4.1 


Below Pioneer Ditch 


1.6 


8.5 
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RIO GRANDE SEEPAGE INVESTIGATIONS. 
Section 1, October 27, 1914. 



Name of Stream or Ditch 


Section 

Discharge 

Sec. Ft. 


Inflow 
Sec. Ft. 


• 

Outflow ' 
Sec. Ft. 


(a) Rio Grande 500' above water tank at So. Fork« Colo 


517 


+ 


— 


Willow Creek at mo^th 


4.5 
1.6 




Bear Creek at month 







Highwater Ditch 




• 0.0 


Anaconda Ditch . 






2.1 


ffillsdale Ditch 






0.0 


Shaw Creek at mouth 




1.4 




Minor Ditch 




0.8 


Hoaselkus Ditch 






0.0 


Meadow Glen Ditch 






0.4 


Heifer Ditch 






0.0 


Myer or Embargo Creek at mouth 




6.8 




(b) Independent Ditch No. 2 




0.8 


(c) WoU Creek (Intercepted by Minor Ditch) 




0.0 




Ehrowits Ditch 




2.0 


Knohlaqch Ditch. 






0.0 


Bauer Ditch 






0.0 


Corson Ditch 






0.0 


(d) Rio Grande at Del Norte Gaging Station seven miles above 
Del Norte 


560 












. Totals 




+14.4 


< 
—6.1 



Total Inflow 14.4 sec. ft. 

Total Outflow 6.1 " 



Difiference 

Flow at beginning of section plus inflow minus outflow 617 8.3 

Appar^t gun 550 — 626.3 

Length of section 9 miles. 



+8.3 " 
526.3 sec. ft. 
+24.7 " 



Remarks: 



NOTE— (a) Measured above a riffle; cross section of cobbles and small boulders 2 to 12 inches in diameter, sur- 
face smooth and currrat even. 

Cb) Independent ditch was picking up 0.25±sec. ft. seepage water from Earing drainage ditch. 

(c) Wolf Creek discharge at South road crossing estimated . 1 sec. ft. 

(a) Measureda. m. Oct. 28. No change of stage during night, as determined by gage readings meas- 
ured from State bridge on account of depth of water: section chiefly of sand and gravel, some 
boulders up to 2 ft. in diam. 

(e) Small ditches from Meyer and Wolf Creeks diverting small heads of water for stock purposes. 

(0 A total surface seepage return of 1 sec. ft. observed in this section intercepted by ditches. 
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SEVENTEENTH BIENNIAL REPORT 



Section 2, October 


2g, 1914 


1 




• 

Name of Stream or Ditoh 


Section 

Discharge 

Sec. Ft. 


Inflow 
Sec. Ft. 


Outflow 
Sec. Ft. 


Rio Grande at Del Norte Gaging Station 


550 


+ 


— 


(a) Sbugh K mile below Del Norte Gaging Station 


0.3 




Ballett Ditch 




0.0 


(b) Sknigh on Bauer Ranch 




0.4 
3.3 
0.5 




(c) Sloo^ \i, mile above mouth Schrader Creek on Yoes Ranch 






(d) Schrader Creek 






Park and Green Ditch 




0.0 


(e) Loe Finos Creek 




7.5 




(f) Del Norte Town Ditch 




0.1 


Rio Gn^ndfl Hanftl . 






42.4 


(g) Rio Grande 300 ft. above Del Norte Bridge 


498 












TotftH? 




+12.0 


—42.5 









Total Inflow. . 
Total Outflow. 



IMfference 

Flow at beginning of section plus inflow minus outflow 550— 30 . 5 

Apparent loss 619 .5— 498 

Length of section 8 miles. 



12.0 
42.5 


sec. ft. 

<4 


—30.5 

519.5 

—21.5 


41 

sec. ft. 



Remarks: 



NOTE-(a) 



(d) 
(c) 

(0 
00 



(h) 
(i) 



Surface Seqwge Inflow: oris^tes chiefly in Section 1. 

Surface Seepage Inflow. 

Surface Sec^wge Inflow. May contun a Httie waste water from ditches above and waste water 

from Independent and Meadow Glenn ditches. 
Surface Seepage Inflow. 
A sknij^ canyiog seepage water, estimated discharge 0.5 sec.-ft. intercepted by Los Finos Credc. 

Finos CreeK dischaige estimated as 50% seepage water. 
Del Norte Town Ditch flow 50% seepage water. 
Discharge of 498 sec.-ft. was measured at 10 ajn. Oct. 29. River showed rise of 0.02' over stake 

set 6 p. m. Oct. 28. Measured by wading 300 ft. above Del Norte Bridge above riflle. Section 

of cobbles and small boulders. 
Entire inflow of this section except part of Finos Creek is seepage from irrigated land and springs. 
Drainage ditch from Finos Creek huids at West edge of Del Norte discharg^ig 2.6 sec.-ft. seepage 

water at road crossing; enters vver in Section 3. 
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Section 3, October 29, 1914 



Name of Stream or Ditch 



Rio Grande 300 ft. above Del Norte Bridge 

(a) Mill Ditch fed from slough 

Rip Grande Ditch No. 4 takes water via Mill Ditch 

Giis Weiss Ditch takes water via Rio Grande No. 4 

Midland Ditch 

(b) Rio Grande Ditch No. 1 

Rio Grande Ditch No. 2 

Kane and Kalian Ditch 

(c) Sloagfa near Bridge No. 281 A D. & R. G. Alamosa— Creede 

Branch 

Broy Ditch 

Bchachert Ditch , 

New Raber Ditch , 

OPs Ditch 

Raber Ditch 

Voss Ditch 

HaU Ditch 

Mcintosh Arroyo Ditch. 

Farmers Tnion Canal. . . / 

Cochran Roneer Ditch 

Sylvia Ditch 

Atencio Nov2 — 

(d) Rio Grande 300' below 7 mile bridge 



Total. 



Section 

Discharge 

Sec. Ft. 



498 



Inflow 
Sec. Ft. 



+ 



2.8 



0.6 



379 



Outflow 
Sec. Ft. 



+3.3 



0.0 
0.0 
0.0 
2.3 
0.3 
0.2 



0.0 
0.0 
0.0 
1.0 
0.0 
1.6 
0.0 
0.1 
117.7 
0.0 
3.4 
1.1 



—127.7 



Total Inflow 3.3 sec. ft. 

Total Outflow ' 127.7 " 



Difference 

Flow at beginning of section plus inflow minus outflow 498 — 124.4 — 

Apparent gain 379— 373.6 = 

Length of section 7 miles. 



—124.4 " 
373.6 sec. ft. 

+5.4 " 



Remarks: 



NOTE — (a) Seepage water from drainage ditch from Finos Creek and waste water from Dd Norte. 

(b) 0.25 S. Ft seeoage water enters Rio Grande No. 1 near headgate. 

(c) Not measurable on account of moss: estimated. 

(d) Measured on Oct. 30 set stake night of Oct. 29. No change in water surface. Measured by wad- 

ing 300 ft. below concrete bridge above riffle; section of cobbles and boulders from 2 to 10 inches 
diameter. 

(e) Farmers Union, Atencio No. 2 Sylvia & Mcintosh Arroyo Ditches measured morning of Oct. 30. 
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SEVENTBENTH BIENNIAL RBPOBT 



Section 4, October 


30, 1914 






Name of Stream or Ditch 


Section 
DiacharRe 

Sec. Ft. 


Inflow 
Sec. Ft. 


Outflow 
Sec. Ft. ' 


Rio Gmndft 300 ft. Wnw 7 miln hriHirn, 


379 


+ 


— 


Dffltrinh and TjanaM Ditoh 




0.0 


Pr&iriA nitnli 







20.4 


McDonald Ditch via Praine 






0.8 


Montft Viirta Ot^vt^ 






1.2 


Rio Grande and Hedra Valley or Rock Creek Ditcli 






9.9 


Pace Ditch 






0.0 


OonfloKdatfld Ot^vt^ 






40.3 


Butler Ditch 






0.0 


Star Ditch 






0.0 


AndRrnnn Ditfih . , 


■ ••••••••> •*• ■ • 




0.0 


Atendo Ditch 






0.0 


Hubbard No. 2 Overflow Ditch 






0.0 


(a) Slough waste water from Monte Vista Rock Creek and Con- 
finlidated Canah * 




35.7 




Fish Ditch 




0.0 


Homer uid Ydren 2 ditches 






0.0 


Niohol Ditch 






0.0 


Mftnnnn fmm Wt bank sloUffb 






0.0 . 


SMmaire Slonsh left of river at Gunbarrel Road 






0.0 


(h) Rio Grande 600 ft. below bridge on Gunbarrel Road 


340 










Total 




+35.7 


—72.6 



Total Inflow 35.7 sec. ft. 

TotalOutflow 72.6 ' " 



Difference v 

Flow at beginning of section plus inflow minus outflow 379- 

Apparent loss..'.. 342.1- 

Length of section 8 miles. 



36.9 
340 



—36.9 " 
342.1 sec. ft. 
—2.1 " 



Remarks: San Jose w Lucero Ditch drawing 0.25 sec. ft. waste water from Monte Vista Canal. Nav^o 
Ditch drawing .05 see. ft. from Monte Vista slough. Rio Grande and San Luis Ditch drawing 0.6 sec. ft. 
from Consoliwted Canal. Above quantities estimated. Rio Grande and Lariat Ditch drawing 0.2 sec. ft. 
from Consolidated Canal. 

NOTE — (a) Measured Oct. 31. This is direct flow diverted and returned unused to the river with some picked 
up seepage water. What per ceaxt is seepage water we are unable to say. 
(b) Measured by wading above nflSie; section of gravd and cobbles 2 to 4 inches in diameter, surface 
of wato: smoQt^. 
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Section 5, October 31, 1914 



Name of Stream or Ditch 



(a) Bio Grande 600 ft. below bridge on Gunbairel Road. (No 

ehange in river from previous meas.) 

Junes Fattorson Ditch 

Ben Ogle 

Billinge Ditch 

Seepage slough at railroad bridge % mile above Empire 

Canal Headgate some sewage from Monte Vista 

Empire Canal 

Seepage slough 200 feet above Centennial H. G 

Centennial Ditch 

(b) San Luis Valley Canal 

Blanca via San Luis V. C 

Renilworth Canal 

(o) lUo Grande 300 ft. below County Line bridge 



Section 

Discharge 

See. Ft. 



340 



Totals. 



349 



Inflow 
Sec. Ft. 



4.7 



1.7 



+ 6.4 



Outflow 
Sec. Ft. 



0.0 
0.0 
0.2 



8.2 



0.0 
0.6 E 
0.0 
0.0 



— 8.9 



Total Inflow. . 
Total Outflow. 



6.4 sec. ft. 
8.9 " 



Difference —2.6 " 

Flow at beginning of section plus inflow minus outflow 340 — 2.6= 387.6 sec. ft. 

Apparentgain 349— 337.6 = +11.6 " 

Length of section 7 miles. 

Remarks: E— Estimated. 

NOTE — (a) Measured evening of 30th.' Ref^ence stake set. Less than 0.01 ft. difference in elevation of 
water surface. 

(b) 2.8 sec. ft. dischare^ from drainage ditch and slough along west side of county road into San 

Luis Canal. 

(c) Measured by wading; excellent section, coarse gravel up to 3* diameter. 
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SEVENTEENTH BIENNIAL REPORT 



Section 6, November 1, 1914 






Name of Ftream or Dit<rh 


River 

Disobarge 

Sec. Ft. 


Inflow 

Sec. Ft. 


Outflow 
Sec. Ft. 


lUo Grande 300 ft. below County line bridge 


317 


+ 




Exodsior Ditch 




8 1 


a) SMpage sIouKh on South side of river. East of County Une . 




2.5 




Costilla Canal or San Luis Valley Irrigation Ditch 




0.4 


Independent or Maddox Ditch 






0.0 


Hiftkory Jaekfion Ditfth , 






0.0 


(b) Bio Grande 050 ft. below Concrete bridge at Alamoea 


320 












Totals 




-f 2.5 


8.5 









Total Inflow +2.5 sec. ft. 

Total Outflow —8.5 " 



Difference —6.0 " 

Flow at beg^iuung of section plus inflow minus outflow 317 — 6 » 311. sec. ft. 

Apparent gain 320—311 = +9. 

Length oi section 11 miles. 
Remarks: 
NOTE — (a) Estimated on account of moss and vegetation. 

(b) Mean of measurements of Nov. 1, p. m. and Nov. 2, a. m., due to falling stage. Only 6 hours 
dapsed between measurements ol Section on Nov. 1. Seetion of shifting sand, velocities 
non-uniform. 



Section 7, November 2, 1914 



Name of Stream or Ditch 



Rio Grande 650' below Concrete Bridge at Alamoea 

South Sewer at Ahuuosa 

West Side Ditch 

East Side Ditch or Rio Grande Ditch 

Meadow Overflow or Swarts Ditch , 

Rio Grande H mile below Meadow Overflow Ditch Head- 
gate V 



Section 

Discharge 

Sec. Ft. 



Totals. 



306 



Inflow 
Sec. Ft. 



+ 



0.6 



319 



+ 0.6 



Outflow 
Sec. Ft. 



0.0 
0.2 
0.0 



— 0.2 



-*-r- 



Total Inflow.. 
Total Outflow. 



0.6 sec. ft. 
0.2 " 



Difference +0.4 " 

Flow at beginning of section plus inflow minus outflow 306+ .4 » 306.4 sec. ft. 

Apparent gain 319— 306.4 = +12.6 

Length of section 5 miles. 
Remarks: Sli^tly failing stage in river. The main sewer from Alamoea discharges into the River in this 
Section, but the discharge was not measurable since the sewer outiet was submerged. The discharge of the 
sewer is estimated, at 8 ± Sec. ft. on account of the large number of artesian weUs which discharge into it. 
NOTE— (a) Section of solid clay witii bed of shifting blanket of sand along right half of section. 
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Section 8, November 3, 1914 



Name of Stream or Ditch 



Rio Grande K mile below Meadow Overflow Ditch 

(a) Alamoea River 

Slough Old Channel 

(b) La Jara Creek 

(c) Trinohera Creek 

(d) Rio Grande 100 ft. above Trinchera Ford at Stuarts Ranch 

Totals.; 



Section 

Discharge 

Sec. Ft. 



310 



.358 



Inflow 
Sec. Ft. 



+ 



20.6 
(e) 1.4 
30.2 
0.2 E 



+52.4 



Outflow 
Sec. Ft. 



— 0.0 



Total Inflow 52.4 sec. ft. 

Total Outflow 0.0 " 



Diflfetence 62.4 " 

Flow based on measurement at beginning of section 

phis inflow minus outflow 310+ 52.4= 362.4 sec. ft. 

^ Apparent loss 358—362.4= —4.4 " 

Length of section 10 miles. 

Remarks: E— estimated, not measurable. 

NOTE — (a) This wato* includes the flow from Rock Creek, which is part seepage and 10 sec. ft. of drainage 
water from the Outlet of the Carmel Drainage District, 
(b) Includes some seepage water: amount unknown. 

(c^ South Reservoir about 10 miles above storing entire flow of Trinchera Creek, 
(a) Measured above riflle; section of coarse gravel not over 3 inches diameter, 
(e) Seepage water. 



Section 9, November 4, 1914 






Name of Stream or Ditch 


Section 

Discharge 

Sec. Ft. 


Inflow 
Sec. Ft. 


Outflow 
Sec. Ft. 


Rio Grande 100' above Trinchera Ford at Stuart's Ranch . . 


• 
349 


+ 


— 


Rio Coneioe north channel 


120.8 
8.4 
0.2 
0.1 
1.2 
0.0 

• 




Rio ConeiOB south channel 






Seenaffe Sloutrh 1200 ft. north of La Saucps. Colo. 






Seeoasre Blmicrh AflO ft. north nf Tji Srurar. Coin. 






Waste Water from La Sauces ditch 






Rio Culebra 






(a) Rio Grande. Colo. N. Mexico Line (State Bridse) 


489 










Totals 




+130.7 


— 0.0 









Total Inflow 130.7 sec. ft. 

Total Outflow 0.0 " 



Remarks: 



Difference +130.7 " 

Flow at beginning of section plus inflow minus outflow 349+ 130.7 = 479.7 sec. ft. 

Apparent gain 48ft— 479. 7 = 9.3" 

Length of section 21 miles. 

(a) Measured at bridge by wading a. m. Nov. 5. River falling stage on Nov. 4. 
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Section 10, November 


5, 6, 7. 1914 


\ 




Name of Stresra or Ditch 


Section 

IXscharge 

Bee. Ft. 


Inflow 
Sec. Ft. 


Outflow 
See. Ft. 


Rio Grande Colo. N. Mex. Line (State Biidse) 


489 


+ 


— ■ 


(a) Pondia Creek near moatii waste from Cove Lake Res 


6.4 
0.0 
0.0 
60.6 
0.7 




Cnrtilla Onfk at month 






(b) Latir Creek 






(o) lUo Colorado. 






(d) San Cristobal Creek 






(e) Rio Qrande at Dunns Bridge 


02D 










Totab 





+67.7 


— 0.0 









Total Inflow 67.7 sec. ft. 

Total Outflow 0.0 ". 



IMerenoe +67.7 " 

Flow at beginning of section plus inflow minus outflow 489+ 67.7" S66.7 sec. ft. 

Apparentgain 629— 66e.7» +72.3 " 

Length of section 32 miles. 



Remarks: 



(a) Ponoha Creek measured on Nov. 11, 1914. Same discharge on Nov. 5. 1914. Waste water from 
irrigation and Cove Lake Res. 

(b) Latir Credc is interoq>ted by Cerro Ditch: water bong used for domestic and stock purposes. 

(c) Rio Colorado measured on Nov. 6, 1914. 

(d) San Cristobal Credc measured on Nov. 10, assumed discharge was same on Nov. 6. 

(e) Meas. at Dunn's bridge Nov. 7 — 8 a. m., 46 hours after initiaJ measurement. Distance between 

State Bridge and Dunn's Bridge 32 miles. 

NOTE— Attention is called to increase in flow of the Rio Colorado from Vigil's Mill (near Questa) through the 
lava box canyon to its mouth, a distance of approximately 8 miles. 

Nov. 6, at VigU's MiU 32.6 sec. ft. 

Nov. 6, at Canyon mouth 60.6 " 



Increase. 



28.0 
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Section 11, 


November 7, 8, 1914 






Name of Stream or Ditch 


Seotioii 

Discharge 

Sec. Ft. 


Inflow 
Sec. Ft. 


Outflow 
Sec. Ft. 


Rio Omnde at Dnnii8 Bridcte 


620 


+ 


— 


Attovo Honilo TRio Hondo) at mouth 


14.6 

30.6 

0.0 




Rio Taos at mouth 






Attovo del Asuaso 






Rio Grande at Gieneouilla fa") 


622 












Totels 


• 


+46.2' 


— 0.0 



Total Inflow 45.2 

Total Outflow 0.0 



IMerence 

Fbw at beginning of section plus inflow minus outflow 629+ 45.2 

Apparent loss ., 622— 674.2 

Length of section 14 miles. 



+46.2 
674.2 sec. ft. 
—62.2 " 



Remarks: 



(a) 24 hours elapsed between meas. at Dunns Bridge and measurement at end of section. Blver cross 
section of sand gravd and cobbles under 4 inches diameter. Excellent measurements. 



Section 12, 


November 8, 1914 






Name of Stream or Cre^ 


Section 

Dischai^e 

Sec. Ft. 


Inflow 
Sec. Ft. 


Outflow 
Sec. Ft. 


(a) Rio Grande at Cienequilla 


622 

• 


+ 


— 


Rito Cienequilla 


0.2E 




East Rinconpado Ditch ,.,,,,... 







West Rinconnado D'tch . . 






0.0 


Embudo Creek at mouth 




47.2 




(b) Rio Grande at Embudo Cable 


698 






• 






Totals 




+47.4 


- 









Total Inflow 47.4 sec. ft. 

Total Outflow 0.0 " 



Difference 

Flow at beginning of section plus inflow minus outflow 622+ 47 . 2 

Apparent gain 698— 669.2 

Length of section 9 miles. 



+47.4 " 
669.2 sec. ft. 

+28.8 " 



Remarks: E — estimated not measurable. Frequent springs observed from ^enequilla to Embudo on East 
and West side of river bom sand outcrops forming sides ofcanyon except at Glenwoody on East side of river 
where unconsdidated sand is replaced l^ granites and quartiite. 



(a) Excellent cross secticm and accurate measurement secured, 
(b) 



At U. S. G. S. station. Measured from cable. Less accuracy secured at this station than at 
the ^enequilla ford measurement on account of depth <h water and rough current along 
right bank. 
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RECAPITULATION 



Section 



2 
3 
4 

5 
6 

7 



9 

10 

11 
12 



South Fork to Del Norte Oaging Station 7 miles above Del 
Norte 

Del Norte Gaging Station to Del Norte Bridge 

Del Norte Bridge to 7 mUes Plaia Bridge 

7 mile Plaza Bridge (concrete) Monte Vista Gunbarrel 
Bridge 

Monte Vista (Gunbarrel Bridge) to County Line Bridge — 

County line Bridge to Alamrsa (concrete bridge) 

Alamosa Conrrete Bridge to rlay outerop on Schwarts 
Ranch M niile below headgate Meadow Overflow Ditch. . 

Clay Outerop Schwarts Ranch to Trmchera Ford near 
Stuarts Ranch 

Trinehera Ford to State Bridge Colo.-New Mexiro line sta- 
tion 

State Bridge Colorado to Dunns Bridge above mouth Rio 
Hondo 

Dunns Bridge to Ford at Cienequilla 

Cienequilla Ford to Embu>Jo Cable (J. S. G. S. Station 



Apparent 



Gain I Loss 
in Sec. Ft. 



(a) 
Measured 
Seepage Re- 
turn Surface 
Sec. Ft. 



24.7 



5.4 



11.5 

9 

5.0 



-21 5 



—2 1 



(b) 9 
3.5 



6. 

2.5 



9.3 



72 3 



28.8 



(c) 11.4 



0.3 



—52.2 



Totals +166.0 



—80.2 



32.7 



(a) Includes overflow to river and seepage water intercepted by ditches. 

(b) Allowance made for seepage in Los Finos Creek. 

(c) 10 Second-feet drainage water Carmel District. 
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Sectior 



2 
3 
4 



5 
6 
7 



10 

11 
12 



(a) loct 
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(c) 10 « 
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GENERAL CONCLUSIONS 



From data and discussions hereto attached*, it is evident 
that the accurate determination of seepage losses or gains on a 
River of the magnitude of the Rio Grande, even at its low flow 
(500 second-feet) in October, when run-off and diversion condi- 
tions are fairly constant, is a problem of difficulty, with expe- 
rienced Hydrographers and extreme care in metering. 

A gradually falling stage and errors of measurement (due to 
roughness of cross sections) are a constant source of annoyance 
and introduce uncertainties which prevent the acceptance of 
numerical data at face value and require a discussion of each 
section. Even then only general inferences can be drawn. The 
deductions made from this investigation ar^ only general and 
their application to other periods of the year or other years is 
dangerous. 

Heretofore seepage investigations have reached the official 
publications in a tabular form with little or no discussion of con- 
ditions prevalent during the investigation or qualifications of 
data secured. If these data are published it is advised that a 
discussion accompany them and that they be qualified. Such 
notations are imperati^^e, if proper weight be given the investiga- 
tion. 

Based on the preceding data and discussion it can be an^ 
nounced with some emphasis that there is no pronounced increase 
to the Rio Grande during the months of October and November 
from the irrigated lands of the San Luis Valley in Colorado. 
There is a slight increase which is partly evidenced by measured 
seepage inflow at various points on the different sections. Such 
inflow is qualified as "Surface Seepage Inflow". 

During the irrigation season there is undoubtedly a greater 
inflow of seepage return waters to the Rio Grande from meadow 
lands directly adjacent and perhaps from some land beyond. 
Just how much is mere conjecture. It should be noted that the 
Valley floor is very flat and ditches and canals were observed 
intercepting small volumes of return seepage waters from irri- 
gation. 

Mention is made of the irrigated low, bottom meadow lands 
which extend almost without exception along the Rio Grande 
from Del Norte to La Sauces are devoted exclusively to native 
hay. The subsoil is very porous, being part of the old river bed. 
Water is applied copiously and returns occur quickly. This 
portion is directly comparable with meadow lands on the Laramie 
and Little Laramie Rivers in Wyoming where similar conditions 
exist, and where there is a large re-use of the water. The major 



♦ Discussion is on file in tlie State Engineer's offlce. 
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part of the irrigated area of the San Luis Valley is not com- 
parable with the irrigated lands of tl;e Poudre, Arkansas and 
South Platte Valleys from the view-point of seepage returns. 

Attention is directed to the fact that the greatest slope of 
the Valley lands from Monte Vista to Alamosa is toward the 
East, and roughly parallel to the course of the River. Lesser 
slopes occur to the south and north. Since the subsoil is sand 
and gravel and is quite porous, the trend of the underground 
waters on the north side of the River (except where disturbed 
by local conditions) is toward the north and east and away from 
the River. There are no natural drainage channels of magnitude 
in this area, until La Garita Creek is reached far to the North. 
On the south side of the river the general gradient is toward 
the south and east and roughly parallel or away from the Rio 
Grande. Rock Creek is the natural waterway here and undoubt- 
edly picks up some seepage water. These facts then in a measure 
explain the lack or the meagi'e return waters from irrigated lands 
in the San Luis Valley to the Rio Grande. Natural drainage or 
general slope of the lands irrigated coupled with- the very porous 
subsoil draw the return waters of irrigation directly away from 
the Rio Grande and it accumulates in the low, flat ground and is 
lost by evaporation, hence the need of drainage ditches in the 
vicinity of Mosca, Hooper and Dune on the north side and the 
seeped and alkalied areas to the south and west of Alamosa 
beyond Rock Creek, which require drainage. 

There is undoubtedly an intimate relation between the Rio 
Grande and the water table of the San Luis Valley on account 
of the porous sub-soil. At times of the year during the irriga- 
tion season the water table from sub irrigation is higher than 
the water surface of the river, at other times lower, so that the 
movement of water reverses from one to the other. 

In this connection, it should be pointed out that F. W. 
Swanson, Division Engineer, who came to the San Luis Valley 
in 1871, and has resided there almost continuously since that 
time, is authority for the statement that prior to irrigation of 
any magnitude, there was no alkali on the soil surface of the 
Valley and Rock Creek which is now a perennial stream, was 
generally dry from a point seven or eight miles west of Alamosa 
to its mouth during the fall and winter months. 

This shows the importance of extending seepage investiga- 
tions to Rock Creek, La Garita Creek and the tributaries at favor- 
able times of the year. 

As noted in the recapitulation, the largest apparent gain 
to the Rio Grande above Embudo in 1914, occurs, not in the irri 
gated area but in the lava canyon between the Colorado-New 
Mexico line and Dunns Bridge. This increase is in part directly 
chargeable to observed, frequent small springs in the canyon. 

On pages 17 and 18 of Water Supply Paper No. 240,. C. E. 
Siebenthal, Geologist, suggests and indicates that the increment 
from springs,' in the Rio Grande canyon between Lobatos and 



and 

of 
ft 
ier 
Id 
id 
d 



/ 



STATE ENGINEER^ COLORADO 243 

Embudo Stations may come from the artesian basin of the San 
Lnis Valley. Siebenthal is inclined, however, to attribute the 
difference in flow of the River between the . State Bridge and 
Embudo entirely to underground waters, making direct state- 
ment of practically no inflow from surface streams in New 
Mexico. 

Such is not the case however and the surface flow to the Rio 
Grande between the Colorado-New Mexico station and the Em- 
budo is large. 

Hydrographic data is now extant which was not available 
at the time of Seibenthals Investigation, which, as I understand 
it, did not include field work in New Mexico. 

Insufficient seepage measurements and related investigations 
have been secured on this section of the Rio Grande (Colorado- 
New Mexico line to Embudo) to make any definite statements 
as to location of inflow or volume added to the river from under- 
ground sources. 

During August and September 1915 when the Rio Grande 
is low on account of diversions in Colorado, it would be advisable 
to do some additional work on that Section of the River extending 
from the State Bridge in Colorado to Cinequilla,. using automatic 
water stage registers at various points in conjunction with the 
Register at the State line and securing records for a period of 
two weeks to a month. Only in this way can decisive figures be 
secured on the underground inflow. Work should also be done 
in the examination of the canyon and location of springs and 
their size and extent determined. 

In conclusion then conditions encountered on the Rio Grande 
in Colorado and Northern New Mexico require special methods, 
greater efforts, and longer periods of time to secure dependable 
seepage data upon which to base reliable deductions. 



CHAPTER VIII 

DRAINAGE INVESTIGATIONS SAN l.I IS VALLEY. 

Detailed drainage investigations were commenced in May, 
1914, when an irrigation engineer from the Denver office was sent 
to the San Lnis Valley. The investigations are well under way 
but not far enough advanced to publish a comprehensive report. 
It will require all the 1915 field season to complete the investiga- 
tions under way. The data herewith attached are advance in 
nature and subject to modification as the work progresses. 

No effort will be made at this time to indicate the causes 
leading up to the need of drainage, other than to say that the 
slope of the porous valley floor is insufficient for rapid drain- 
age. This fact, coupled with the excessive use of water by canals 
and waste from canals and artesian wells, has waterlogged tlie 
lands and brought alkali to the surface. Relief can come in two 
ways, by a more careful use of water and by artificial drainage, 
but both are imperative if tlie irrigated area is to grow. 

WATER TABLE INVESTIGATIONS 

• 

During August and July, 1914, sixty-three observations were 
made of the water table in the San Luis Valley, extending on the 
north from Alamosa to beyond Moffat, on the south from Ala- 
mosa to Romeo and Manassa, on the east to the old river channel 
between Baldy and Alamosa and on the west to Monte Vista. 
The maximum depth to water was 7 feet, the minimum depth 
1.25 feet, and the general depth to water was from 2 to 5 feet. 
The lesser depths being encountered on irrigated land, and the 
greater depths in the nonirrigated areas. Most of the observa- 
tions were secured by making borings, which served at the same 
time to show the nature of the soil and subsoil. Water was in- 
variably struck on penetrating 'the loose sand or gravel sub- 
stratum which lies from ll^ to 7 feet below the general surface. 

MAPPING OP IRRIGATED^ SEEPED AND ALKALIED AREAS 

During the summer work was commenced on the preparation 
of a map showing in a comprehensive way the irrigated lands, 
the seeped and alkalied areas and the raw lands of the Valley. 
120,000 acres have been mapped. It will require the entire field 
season of 1915 to complete this phase of the work. 

DRAINAGE DISTRICTS 

The attached table shows the community attempts by land 
owners of the Valley to secure drainage and covers over 160,000 
acres at a total cost of approximately $1,000,000.00. 
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DRAINAGE DISTRICTS. SAN LUIS VALLEY, COLORADO. 



Name 


Acreage 


Cost 


Status 


Remarks 


Panna Tract 

Cannel Drainage District 

Saguache Drain Ditches 


7,500 
5.040 

10.000 

10,500 

70,000 

50,000 

7^00 


a$25.000 
55,000 

60.000 

a 47.250 
350,000 
400.000 

b 45,000 


Constructed 
Constructed 

Constructed 

Constructed 
Bonds issued 
Bonds issued 
Bonds issued 


Additional work bdng done from 

time to time 
Constructed 1913 and 1914. 

Chiefly tile and wooden under- 

drains. 
Open ditches. Water developed 


Sylvester Tract 


used for irrigation. 
Ditto. 


San Luis Valley Drainage Dist. . . 

Moflfat Irrigation District 

La Jara Drainage District 


Unsold. 
Unsold, (c.) 
Unsold. 




160,540 


$982,250 





(a) AiH^nndmate. 

(b) Estimated. 

(o; Drainage water developed to be used in district includes some water by pumping and old ditch rights. 
NOTE — A drainage district in process of formation between Monte Vista and Cent^ at tne present time. 
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The most notable example of reclamation by drainage re- 
cently completed is the Carmel Drainage District located 12 miles 
southwest of Alamosa. The drainage, accomplished at a cost of 
110.50 per acre, is very satisfactory and will undoubtedly result 
in the reclamation of more extensive areas by the same methods, 
namely: underground drains.. The amount of water developed 
by drainage systems is a matter of some importance from tlie 
viewpoint of efficiency of *the system and the amount of water 
made available for irrigation on lower lands. The attached 
measurements represent conditions prevailing in 1914. 

MEASUREMENTS OF OUTLET, CARMED DRAINAGE DISTRICT, JUST 
BELOW JUNCTION OF SUB-MAINS "A" AND "B", AT THE WEST 
% CORNER OF SECTION 6, T. 36 N, R. 9 E 



D»te 


Hydrographer 


Volume 
Sec. Ft. 


Remarks 


1914 
May 28 


R.I.Meeker 


5.9 
9.5 
7.8 
0.4 
11.7 

11.0 
7.1 
7.^ 

5.8 

5.5 




June 27 


System 50^ completed. 


1 
July 23 


R. I. Meeker 


m 


Aug. 26 


R.I.Meeker 




Sept. 23 


R.I. Meeker 


Fall irrigation to wash land of alkali commenced in 


Get. 23 


Meeker & Ameley 


dist. about Sept. 10. 
Syston completed on Oct. 31. 


Nov. 24 


F. P. Amnlflj' 


Nu ice in ditch. 


Dec. 1 


0. V. Adams (b) 




Dec. 17 


0. V. AdATDfl 




1915 
Jul. 2 




• 









(a) Enfpneer U. S. Reclamation Service. 

(b) Engineer Carmel Drainage District. 



MISCELLANEOUS MEASUREMENTS OF DEVELOPED 

DRAINAGE WATER. 



Parma outlet ditch 1 mile south of Parma. 
Sept. 23, 1914, 1.55 Sec. ft. by R. L Meeker. 
Saguache Drain Ditches, total of all laterals at Gibson 
Sept. 24, 1914, (a) 5.30 Sec. ft. by R. I. Meeker. 

(a) Laterals obstructed by water moss and vegetation. 
Sylvester Drain Ditch at W 1/4 comer Section 30 T 41 N R 10 E. 
Sept. 24, 1914, (b) 1.95 Sec. ft. by R. I. Meeker. 
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(b) 1.3 Sec. ft. of seepage water discharging from JNToff singer 
ditch into Sylvester ditch at head of Sylvester ditch. Syl- 
vester ditch badly choked with Russian thistles at point of 
measurement. 
Noff singer Drain Ditch, at end. 
Sept. 24, 1914, 1.20* Sec. ft. by R. I. Meeker. 
" " " 1.15 " " lateral drawing water from Noffsin 

ger ditch 1/2 mile above end. 



Total 2.35 

Note: Banks of Noffsinger Ditch along last 1/2 mile in bad 
shape ; water overflowing and spreading in chico and greasewood. 

Insufficient data have been secured at this time to draw any 
reliable deductions as to thfe volume of drainage water produced 
per 1000 acres of drained land, other than to indicate it ranges 
from 0,75 sec. ft. to 2.0 sec. ft. per 1000 acres of drained land 
and varies at different times during the year. 

ARTESIAN WELLS 

Data are being secured on the artesian wells with reference 
to number, size, location, waste of water, depletion of the arte- 
sian basin through unrestrained flow and related matters, but 
will not be published at this time. 



Montrose, Colorado, Nov. 11, 1914. 
Mr. H. C. Getty, 

Irrigation Div. Engineer, 
District No. 4, 

Montrose, Colorado. 
Dear Sir: 

Replying to your letter of recent date requesting information 
regarding seepage conditions under the Uncompahgre Valley Pro- 
ject and the progress made in reclaiming lands so affected, I will 
say, that, while the subject is a very important one not only un- 
der this Project but in all irrigated sections as well, and worthy 
of much longer discussiofi than it is possible to submit at this 
time, I herewith submit some general statements on conditions 
as we have found them throughout the Uncompahgre Valley. 

Using the data obtained from reports of the different Recla- 
mation Engineers together with personal observations and data 
gathered during our operations in drainage work in this Valley, it 
has been estimated that 35% of the land under the Project is in 
need of artificial drainage. Approximately one-half of this area 
is too wet or excessively alkalied to produce any kind of crops 
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whatever, while through the balance of the land in need of drain- 
age, the water-table is too close to the surface to permit a full 
maturity of the crops planted. 

It is believed by a great many that the excessive rise of the 
ground water-table is due to the leakage from the large canals. 
While this is true in a few instances, it has been found that the 
largest per cent -of the water that is causing the seep and alkaline 
condition is the water absorbed by the soil on the irrigated lands 
above. 

Up to the present time there have been no Drainage Districts 
formed or organized in the Uncompahgre Valley which may be 
attributed mainly to three facts. 1st. That the majority of seep- 
affected bodies of land are small individual tracts which are 
widely scattered, and owing to the ample slope of the surface, 
outlets for the drains are obtained within short distances of the 
area to be drained with very little difficulty. 2nd. In some locali- 
ties where the affected area is large enough to necessitate the 
organizing of a District, the majority of land owners, whose 
lands would be included, are non-residents of the Valley and con- 
sequently it is difficult to get the matter before them in a neces- 
sary manner for forming such a district. It could be done, how- 
ever, with no little amount of time and expense, but no one in- 
dividual cares to assume the responsibility. 3rd. The land-own- 
ers who are local residents of the Valley having affected areas 
large enough to comprise a fair sized District have not as yet 
realized the importance of such work and are skeptical of the 
feasibility of Drainage Districts. 

As a result of these chief conditions, all of the drainage work 
so far has been individual work. It is only a question of a short 
time until District work will be undertaken and if one District 
could be organized and completed, the others would soon fall 
into line. 

During the four years that our company has been engaged 
in the Reclamation of Alkalied Land by Scientific Drainage, we 
have installed over sixty miles of tile and successfully reclaimed 
approximately 7000 acres of land in the Valley at an average 
cost of f 35.00 per acre. The land, so reclaimed, \s now bearing 
full crops and in most cases the crops have paid off the cost of 
reclamation. 

There are two general soil and sub-soil conditions existing 
in the Valley. On the East side of the Uncompahgre River is 
found the sandy adobe soil underlaid with a shale sub-soil, while 
on the West side of the River the soil is composed of a sandy- 
loam with a sand or gravel sub-soil. In connection with each of 
these general conditions there is found a great variety of sub- 
soil formations, and it will no doubt be interesting to learn that 
of all the projects installed, we have found no two sub-soil forma- 
tions exactly alike or requiring the same system of drainage. 
Each project is a separate study in itself. 
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The sizes of tile we have been using are 6". 8", W and 12". 
The 6" tile, however, are used only on short laterals having a 
steep grade. The time has arrived when larger tiles than twelve 
inch is needed and steps have been taken to promote the manufac- 
ture of sizes up to 27'' by the local tile factories. 

On the smaller projects the tile lines are constructed by 
hand labor, while the trenches on the larger projects are exca- 
vated with a trenching machine. Very seldom is a tile line con- 
structed without the use of timber, as the soil of most of the 
work is so thoroughly saturated that it is impossible to keep the 
banks standing while the tile is being laid. 

While the people of the Valley are beginning to realize more 
than ever the necessity of draining, and there is more drainage 
work, in proportion to the population of the Valley, being done 
than in any other one locality in the irrigated section of the 
West, it is still difficult to impress upon the mind of the water- 
user the absolute necessity for careful irrigation as a future pre- 
ventative against seepage and in conclusion let it be said that if 
every farmer ^would use as his motto, "More cultivation and less 
irrigation", he would not only increase his present crop produc- 
tion but he would insure himself as well as his neighbor, in a 
great measure, against the spots, which every farmer dreads to 
see appear on his land, commonly known as seep. 

Respectfully submitted, 

• (Signed) H. R. Elliott^ 

President, 
THE ELLIOTT-MEAKER DRAINAGE CO. 
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Gage readers, salaries of 46 
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Grazing lands 12 
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INDEX 257 

H Page 

Headgates and measuring flumes 25 

Home rule, Colorado's attitude on interstate questions and 10 

Homestead entry 12 

Homestead law, summer 13 

Hy drograph er s — 

Expenses of , 46 

List of ' 4 

Salaries of 45 

Hydrographic data, see Volume 2. 

Hydrographlc department- 
Appropriations for 42 

Expenditures for 45, 46 

Separate volume 27 
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Importance of interstate suits and other controversies 30 

Improvements to canals and reservoirs, cost of, see Water Commissioners' 
or Division Engineers' reports. 

Incidental expense fund 46 

Interior Department 13 

Interstate questions and home rule 10 

Interstate streams, control of 17 

Interstate suits and other controversies, importance of 30 

Interstate suits 34 

Interstate suits, evidence 36 

Interstate suits, time of State Engineer spent on 23 

Investigations, drainage, San Luis Valley 244 

Investigations, seepage 219 

Irrigation and land congresses, expenses to 28 

Irrigation district bonds for investment of school funds 21 

Irrigation Division Engineers, see Division Engineers 

Irrigation legislation 19 

Irrigation situation, state 7 

Irrigation works, building in advance of necessities 20 

J 

Julesburg Irrigation District, demand for water 6S 

K 

Kansas-Colorado suit T 34 

L 

Land Act, Desert 12 

Land Board, engineer of 22 

Land Board to invest school funds in irrigation district bonds, law permitting 21 

Land Board, time of engineer spent on 23 

Land Board, work for 28 

Lands, donation of 13 

Lands, grazing 12 

Lands, settlement of our 12 

Laramie-Poudre Irrigation Co. , defendant 34 

Law relative to headgates and measuring flumes amended 25 

Law, summer homestead 13 

Legislation, irrigation 19 

Letter of transmittal , 3 

Litigation, state and national 30 

Losses, lack of state supervision led to financial 21 

M 

Maintenance, cost of, see cost of repairs to canals and reservoirs 

Measurements, seepage 219 
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Measurements, general conclusions regarding seepage 241 

Measurements, see seepage 

Measurements of streams, see Volume 2 

Measuring devices, gages and 97 

Measuring flumes, extra efforts made to have installed 25 

Measuring flume and gage, Trinchera Estate ^105 

Measuring flumes, law amended 24 

Metals, precious 12, 93 

N 

National control, state vs 15 

Nebraska vs. Colorado 37, 49 

New Mexico-Colorado suit on Rio Grande 39 

North Platte River 33, 39 

Number of fllings made 24 

O 

Office equipment fund 4S 

Office equipment- 
Division 1. . ., 87 

Division 2 $4 

Division 4 X07 

Office and clerical work 24 

Officials in charge of water distribution 4 

Other departments, work for 28 

P 

Paradox Valley Irrigation, Land and Development Co 117 

Pioneer ditch controversy on Rifle Creek 121 

Pioneer Irrigation Co., Nebraska vs. Colorado 34, 37, 49 

Potato crop in Division 5 .* 123 

Power plant. Town of Eagle 120 

Power water 12 

Precious metals 12, 93 

Precipitation, Division 1, tabulated statement 73 

Precipitation, Division 2 93, 99 

Priority of latest ditch drawing water, Division 1 76 

Projects, Carey Act 9, 13, 210 

Projects, Reclamation 13 

Proposed works, reports on should be filed with State Engineer 21 

Q 

Quantity of water in reservoirs, see Water Commissioners' reports. 

R 

Rainfall, Division 2 93 

Rating flumes, location and construction of 89 

Reclamation projects 13 

Reclamation projects, cost of compared with private projects — " 15 

Recording gages, efforts made to have installed in reservoirs 25 

Red tape and delays 13 

Repairs to canals and reservoirs, cost of— 

Division 1, 1913 65 

Division 1, 1914 92 

Division 2, 1913, Insert No. II 98 

pivision 2, 1914, Insert No. Ill 101 

Division 3, 1913, Insert No. VI 103 

Division 3, 1914, Insert No. VII .105 

Division 4, 1913, Insert No. IX 119 
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Division 4, 1914, Insert No. IX 119 

Divisions, 1913, Insert No. X 1<22 

Division 5, 1914, Insert No. X 122 

Reports, biennial, reference to. . .*. 20 

Reports, see Division Engineers' and Water Commissioners'. 

Reports, Carey Act : 27 

Report on proposed work should be filed with State Engineer 21 

Reservoir claims filed, number of 24 

Reservoirs, capacities of, crop reports, see Division Engineers' and Water 

Commissioners* reports. 
Reservoirs, storage in, see Division Engineers' and Water Commissioners' 

reports. 

Reservoirs in San Luis Valley, need of 103 

Reservoirs decreed in Division 1 72 

Reservoirs, Division 1, date and amount of appropriation .71, 72 

Reservoirs, Division 1, need of 60 

Reservoirs, efforts made to have recording gages installed 25 

Reservoir failures 26 

Reseryoir reports, see Division Engineers' and Water Commissioners' reports. 

Reservoirs, specifkiations to contain additional data 26 

Reservoirs, storage in, see Division Engineers' and Water Commissioners' 

reports 

Reservoirs, supervision of 25 

Resolutions, conference of western governors 12 

Rifle Creek, controversy ' 121 

Rifle Creek, seepage measurements 230 

Right of transfer, criticism against 19 

Rio Grande, seepage measurements 230, 231 

Rio Grande suit. New Mexico-Colorado 34, 39 

Riverside Irrigation District 68 

Roads and bridges 23 

Roads, good 13 

Run-ofl!^,x Division 2 93 

S 

St. Vrain Creek, seepage measurements 222, 226 

Salaries, see funds. 

Salaries of gage readers 46 

San Luis Valley, the 8, 25, 33 

Developed water 246 

Drainage investigations 244 

Reservoirs needed 103 

Water shortage * 103 

School funds, for investment in irrigation district bonds 21 

Second Biennial Report, reference to 20 

Seepage investigations 219 

Seepage measurements- 
Arkansas River 222, 229 

Bear Creek .' 222, 224 

Big Thompson Creek 221, 227 

Cache la Poudre River 221, 228 

Clear Creek 222, 225 

Dry Creek 226 

Rifle. Creek 230 

Rio Grande 230, 231 

St. Vrain Creek 222, 236 

South Boulder Creek 225 

South Platte River 222, 223 

Seepage measurements, general conclusions. 241 

Settlement of our lands '. 12 

Shortage of water, see Division Engineers' reports. 
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Snowfall, Division 2, 1913 93, 99 

Snowstorm In December, 1913 67 

South Boulder Creek, seepage measurements. . » 225 

South Platte River, seepage measurements * 222, 223 

Specifications to contain additional data, reservoir 25 

State control 11 

State Engineer, duties of 23 

State Engineers of Colorado, list of 4 

State Engineer's office- 
Appropriations for 42 

Balances turned back 42 

Cost of op'eratlon of 43 

Distribution of fees received in 48 

Officers and employees of 4 

Summary of expenses of 48 

Time spent on I^and Board work 23 

Work of 23 

State Irrigation situation T 

Stat6 supervision 21 

State vs. national control .' 15 

Storage in reservoirs, see Division Engineers* and Water Commissioner.*?* 

reports. 
Stream gaging, see Volume 2. 

Streams, control of Interstate 17 

Suits, importance of interstate and other 30 

Suits, time of State Engineer on interstate 23 

Suits, interstate 30, 34 

Summary of expenses, State Engineers, 1881 to 1914, Insert Xo. 1 48 

Summer homestead law '. 13 

Superintendence of canals and reservoirs, cost of— 

Division 1, 1913 , 65 

Division 1, 1914 92 

Division 2, 1913, Insert No. II 9S 

Division 2, 1914, Insert No. Ill 101 

Division 3, 1913. Insert No. VI ! 103 

Division 3, 1914, Insert No. VTT " 105 

Division 4, 1913, Insert No. IX 119 

Division 4, 1914, Insert No. IX 119 

Division 5, 1913, Insert No. X .122 

Division 5, 1914, Insert No. X 122 

Supervision of water distribution 24 

Supervision of reservoirs 25 

Supply of water for 1915 9 

Supreme Court decision 66 

T 

Third Biennial Report, reference to 20 

Transfer, criticism against right of 19 

Transmittal, letters of ' 3 

Traveling expenses, inadequate 26 

Traveling expenses to irrigation and land congresses 28 

Trinchera Estate, measuring flume and gage for 105 

Tunnel, Gunnison 107 

Two Buttes Carey Act Project 9, 210, 211 

Two Buttes Irrigation and Reservoir Co 218 

U 

Uncompahgre Valley Project 114 

Uhcompahgre Valley Project, drainage 247 

United States Irrigation Co.. Plaintiff 34 
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Unsupplied demand for Water Division 1— 

1913 56 

1914 56 

Use of water for irrigation, see Division Engineers' and Water Commissioners' 
reports. 

W 

Water, appropriations for. 24 

Water, catchment of Two Buttes drainage 215 

Water Commissioners' appointment, criticism of 86, 105, 113, 119, 122, 124 

Water Commissioners, list of 5 

Water Commissioners' reports, abstracts of 127 

Water Commissioners' reports unreliable 105 

Water Commissioners' weekly reports, Division 1, see Division Engineers' 
reports. 

Water distribution, decision of Supreme Court 66 

Water distribution, supervision of 24 

Water distrbiution, list of officials in charge of 4 

Water diverted from District 47, 48 and 51 to District 3— 

1913 54 

1914 7S 

Water duty of, see Water Commissioners' reports. 

Water duty of, Uncompahgre Valley Project 116 

Water power 12 

Water power. Town of Eagle 120 

Watershed, diversions from and to 35 

Water shortage, 1^3 

San Luis Valley 103 

Division 4 107 

Water shortage unsupplied Division 1— 

1913 66 

1914 82 

Water storage of Two Buttes Project 218 

Water storage, see Division Engrineers' and Water Commissioners' reports. 

Water supply for 1915 9 

Wells, artesian 247 

Western governors, conference of 11 

Wildcat enterprises 20 

Work for other departments 28 

Wyoming vs. Colorado 34, 85 
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